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This document describes the analytte:al metho“d for ‘the quantltétwe determination of total
PCBs (as Aroclor equivalents or as tota}s by- PCB cong(éﬁer group), \\chiorobenzenes chlorinat-
ed pesticides and individual PCB congeners 1n seﬁlment sail, sludge ash; particulate filter,
pulp, tissue (including blood and milk}, water, effluenf XAD -2-.columns (resin and filters), air
samples and solvent extracts. Sa;mples are spiked wrth |$0top1caIIy labélled surrogate standards
or internal standards prior to analysis. Sampfes are extracted. by solid-liquid extraction, liquid-
liquid extraction or soxhlet extfaqtlon fractlonaied by\colyrﬁn chfor”natography, and analyzed by
gas chromatography with quadmpole (Iow—resoluubn)\ mass spectrometrlc detection (GC/MS)
and electron capture detectlcm (GC[EQD) NN %

Data for sollds,are repprted on\a@rry wé1gr)t ba\S|s rfssue data are reported on a wet
weight basis. Water, ancLefﬂuent gata -are eported on avolume basis. Air sample and XAD-2
column data are refported‘on aper sampie or vol urqe basis.

This method. can be adapted o the ahq!ysus of all target analytes by high-resolution gas
chromatograph? wuth hlgh-resotutlm mass spectrbrﬁetnc detection.

homologue groups, or. as a smte of mHMdua»i chlorobornanes), non-ortho substituted (NOS
coplanars): PCBS and chrorinated pest|C|des and PCBs by GC/ECD. These options are

described m‘the appendlces O \\

\. This. me\‘no\d may be us\ed fonanalyans of samples where USEPA Methods 608, 625,
1625, 8081 8082, 8270 or Method SM18 6630B have been requested provided that the
modlflcatlons descnbed in th|s dgt:ument are permitted by contract.
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AMENDMENT PAGE
The following amendments have been made to this document. The signatories on the
previous page have approved all amendments.
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PCB/Pesticide

INTRODUCTION

1.0  ANALYTES OF INTEREST S

N e

A broad range of non-polar chlorinated organic comﬁounds ‘Is. eXtracted from sample
matrices using the extraction procedures described in this" document Ths analyssx:ode as
described below, indicates the group of target compounds«analyz i

"\.\\ \\ ™ \\\.\ \‘“-u\ﬁ N 4
Analysis Code Target Group .~ . Y \"\f\\\/ 4
A Total PCBs (as-Aroclor equfvalént\s) RN /m\ \/
T Total PCBs (as-Congener groups) ™. ™. ™ o b
P Pesticides . -/ S . >
C PCB Congene“rs (POS poly-ortho-substituted). |-~
CcB Chlorhenzeries, ™. ™. SN ~ )
Tx Toxaphene.. “\\3;3\\ SN N
N ,,CoplanarPCBs\(N 0S,. non-ortho\sgbstltutbd)/
; < s .
This document describes ;heﬂeiennlnatton of\tl;ae\follon emﬁounds:
‘) “\ \\ 7 .
PCBs as Aroclor Equwalents . PGBS angeMr‘éroups
USROS
(Code A) N NN N code Ty 7
/, / \\\\ \\ \\ \\ 3 N
Aroclor 1221 R N "‘\\ ™~ Te al DiCh10T0 PCBs
Arodlor 1282 < Nh T Total Trichioro-PCBs
Aroclor 1242/1016, ™. ™. ™. S Totalx'[etrachloro-PCBs
Aroclor 1248 '\‘ ‘"“*\\:\\ N \\\ Total Pentachloro-PCBs
Aroclor 1254 ™. T \\ _ Total Hexachloro-PCBs
Aroclor 1260 " v " \ **Total Heptachloro-PCBs
el “Ow. S U Total Octachloro-PCBs
NN NN .../ Total Nonachlor-PCBs
N N VN Total Decachloro-PCBs
\ TN NN

5,

e S
) To\tal PCBs* €an 1 be- quan\trf ed as the sum of individual Aroclors, or as the total of PCB
oongeher gTqups e

\\ \ \\ e “MWJ/
Chlorobenzenes Cc% eéﬁ)
1,3- D:chlorobenzene ! 1,2,3,5/1,2,4,5-Tetrachlorobenzene
1,4- chhlorobenzene 1,2,3,4-Tetrachlorocbenzene
1,2- Dichlorobenzene Pentachlorobenzene
1,3,5-Trichlorobenzene Hexachlorobenzene

1,2,4- Trichlorobenzene
1,2,3- Trichlorobenzene
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PCB/Pesticide
Pesticides {Code P)
E1 Pesticides by GC/MS E2 Pesticides bv GC/ECD
Hexachlorobutadiene Heptachlor ERomde\ \\\
Hexachlorobenzene alpha-Endo ulphan \\\\ \\\
alpha-HCH delta- HCH ”\ \\ »\ /\\
beta- BHC Dleldnn \\ S P
gamma-HCH Endrin \\ \”“w::j\\ e
delta-HCH Me/t/hoxycmom “ Y
Heptachior @.\Endosulpﬁqn Sulpha\e Q e
Aldrin {_EndrinKstone. ™. \"\\\/p
Octachlorostyrene . beta\Endosuiphah . ‘ N
Oxychlordane N Endmphuehyde\ .Y
Trans-Chlordane / \ ~~~~~ RN \.\\ ™
Cis-Chlordane 4 \/ D S Y
o,p'-DDE A N NN
p,p‘-DDE /J/J N‘\\"“\ Y //’} \\\\\\:\\\x “/
trans-Nonachlor 4 e NN AL NN
cis-Nonachlor {“\_\»\ SO D Y
. M . ™, SN /

o,p-DDD /A“‘\\\ \\\\\\ \\-\ S \\\ / I
p,p-DDD NN T
o,p-DDT (GC/MS o?y)\ oo )

SN N S A
p.p-DDT S \ \ N N NN
Mirex S \\\\ < e
Photomirex (up‘an requesl) RN N

\\ N

Toxapheng(up@n request as part of. ngéhoch!onne scan)

L

;\ RN \ ~
ThIS \r\pethod is swtable “for'the qnaly5|s of all 209 PCB congeners. It is possible that loss of
chlorine from a morehlghly chlorlr:iated congener may increase the response and produce a false
concentratron fbr a Iess chlonnated congener elutmg at the same retention time. This effect may

N

Orgamzatlon any concentratlons reported for PCBs 77, 81, 123, and 126 should be interpreted as
maximum values due to the potential for interference. There may be instances where response for
other congeners is elevated; however, the effect in relation to the overall PCB content will be
negligible.
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PCB/Pesticide

2.0 OPTIONAL ANALYSES

The following optional analysis (indicated by analysis codes) may also be carried out
and are described in the appendices at the end of this document

21 Code Tx -Toxaphene by GC/MS-ECNI (Appendli\A\ S \‘\ ) / \
\

. \ \ \\ \ \ U /
SN \ \‘\Q\ s
Total Toxaphene - (sum of 19 peaks) Vs }; \\ \ . .
; (: \ \\\ n\\ /f \ {;

S SN
Individual Components in Toxaphene (selec{eq?ﬁ‘(wp B“a(nahes Parlarﬂ Suitg)

\ ~
SN e S

2,2,5-endo,6-ex0,8,9,10- Heptachlorobornarxe ST N L \"\«/

2-ex0,3-endo,5-ex0,6-endo,8,8,10,10- Octébhlbrobornane \ \ \*‘\

~,
Sy S N 5

Octachloro-derivative / AN ™ S
2-ex0,3-endo,5-ex0,6-endo,8,8,9,10, 1<0—Nonachlor0bo?nane\ e .
Nonachloro-derivative P ‘~ Y /> \\ \>
2,2,5-endo,6-€x0,8,8,9,10,10- Nénachlorobomane LD
2-ex0,3-ex0,5-endo,6-6x0,8,8:9,10 10“nonaqh!o1-obernane A
2,2,3-ex0,5-endo,6-ex0,8 8,@10 >10-Decac)hlprcjborhasma /
2,2,5,5,6-ex0,8,8,9,10, 10 Dec‘ac}'rlorobqrna(le Y SN

2,2,3-ex0,5,5,8,8,9, 1010 Deeachlorohomane\ o 3

™ ", / ., S \4 .
\'\\ \\ \‘. / \‘\ o ™~ ™

N RN ¥ > ' " S
\\ ,\\ \ / R N4

A
/;
<
s
.

. ., \ ”\w. . \\\ \\\
. S
PCB 81 (upon reque“st) N
%, { . T .,
PCB77 ~ S\ - \ N
", ", \-\ . Nn
PCBA26™.0 .
\ ., ., "
PCB 169 - ; R N
Ml ety
\\ \\ o M‘\\u“\x
\ \‘\_ . \\ a——
. \\\\ s \\
o R \\
3
I Vi
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PCB/Pesticide

2.3 Code A,P,C,T - Analysis of PCBs/Pesticides by GC/ECD (Appendix C)

The GC/ECD analysis is suitable for the list of pesticides onage 5 and the following

suite of PCB Congeners. N \.\\

e \‘\_\ \\\\ h N
PCB 18 PCB 105 NS
PCB 15/17 PCB 14ﬁ7129 \\::\.:\ “/\\;
PCB 54 ;/137\ \\\(} \»\1\:\ \//
PCB 31 PCB 138/158 A3
PCB 28 écaugms\ O N & o
PCB 52 ?@3 1871182459 "~ 0
PCB 49 e PCB183 N N
PCB 44 /ﬂj\\\ P Q8 N Y
PCB 40/103 /" NPCB AEs.
PCB 61/94/74 4 / PCB 1?41181 Y
PCB 66/80/95 N P’PCB\202/171I1~56 >
PCB 121 TN PC/B173I201 7
PCB 56/60 ¢ el O “.PCB 180"/
PCB 90/101 /\3\ S0 \\ CPCB 191 *;,
PCB 86/97 AN PCB70
PCB 87 /; N \\ N bCB\qgg\/
PCB77/54/110 . RN PCB189
PCB 151 \\ N \/ \> ~_ . PCB203/196
PCB 1351144 .. \} $o PQB 208/195
PCB149 ““-»-;i::;:}\\\\‘fj\\ ~. PCB207
PCB118 = ™ ™ s PCB194
PCB 143, ™.\ Sme W\, PCB205

PCB114 % ™ o Nl Y PCB 206
— é . *\\ "\\‘\\ e e
PCB132/153 " . Oao ™
% N ‘

. N 8 ~,
kY — i , \‘\ \\ \\\ ™. />
] Y M, 3 \ ’
« ‘\ I o )
. - hY
" AN e j
. \‘\ . o, //
N AN o
. “ N S
o 5 s,
N S kY
e Y
s j
S I
S
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PCB/Pesticide

3.0 Pollution Prevention and Waste Management

Axys Analytical Services Ltd. complies with ali federal, provmmal and municipal
regulations governing waste management, including land dlsposai restrlctlons and sewage
discharge regulations. Axys’ waste disposal procedures have been devebped to comply with

. 7 VN N S
to minimize the disposal of standards. / SN . “ x\; \\:\\ /
" \ e

Refer to Axys’ “Laboratory Safety Practlceé\Gwde and to\he stanb*ard o%a\tmg
\\/

all pollution prevention regulations. \ ol e
S \\ a
\ s
N
All standards are prepared in volumes con3|stent/\tkkvo Qs reqﬁiﬁ;d\ by the method

procedure SLA-077 “Sample Disposal” for prociedures fei?dlspes\ng of laﬁbréto astes.
6/\\“‘*-\ \\ \"“\. N \\\ ‘ \:/
T \\\ \\\ .
4.0 safety / ‘\ “"\b N . ., \\\

w \\\ «-\.,:\ \“\\ ”\\ Y
/. S
Refer to Axys “Laboratory Safety Prarctlces Gw\de \for safety\procedures

,,,,,,,,,,, NN A N N
””””” . ™., T
5.0 Definitions / e \ // e \\
/
Refer to Axys Analytical ServmesQA/QC Pohmes/ na\P{OCedures Manual for definitions
of terms used in this document“‘ ‘“"\ SN \.ﬂ “ s
/ \\ ™ \\ \\\ - A AN o e ’
- / N \\ e O N N NS
(// // \.\ . \\ \,\ Y
<v\\ < .\\\ . \\\ N4 \
//\\ e ™~ - /’é
“ \\\\" \\\“‘/ \ \\‘\ \\\\\\\ /!
o el “ S
e LN / e
¢ e \\ ~ \ " N /y
. . RN S
™. T, ~ \
N \‘}\\\ \\ NN
e ‘m\‘ N \ . \\\
i S \\ e AN N >
i . e, R
- SN T \\ \\/
N N N \»\ >y
N N N -
T \\ « ., \ “, . oy
o AN LN
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PCB/Pesticide

ANALYSIS PROCEDURES

1.0 SAMPLE STORAGE .
(\\\ \\\

Sample storage requirements are summarized in the Sample ?{Bquﬁ'ements Table.
Samples other than XAD-2 columns and large tissue samples-are stOred m\t[ghtly sealed glass
containers with foil or Teflon lined screw cap lids. Where adhere e“to USEPA MetWod holb‘ipg

times is required the storage times summarized in theEPA Methods Storage Réqﬁrrements

Table apply. \\; S N \\\\/
{ £ \\\ \\ L g \\\/
« Blood plasma and blood serum are stored frozed at —2@?8\\ NN N .
. S \\ . . . P
PN L S \\ N \,\\/
e Milk samples are stored frozen at —20°C<\ \.V\_\\\\ N NN NS
/\ s \ N T . -
o, v\.,\\‘h& \\\ \\\\ \\\
« Particulate filters are stored frozen,f‘at 20°C. - “ N NS
\\ /\ \ ‘\ e, -~ \\‘\\
e Ambient air samples, received-as polyurefhane foém plugs {PUF) aﬁd filters are stored frozen
in screw top, airtight contalners at less than -20°§Z /Q\ \;g
\ o \\\“\ \ /{, \\\ o
e Dried pulp samples are storéd |n a\ctlpboérd at rda(n temperéture
v \“\ ™ \\ /

s  Wetpulp samples are stor,ed ét4"C pnbr to ‘dr:y}ng Exc\é’s/s wet pulp is stored frozen at -20°C.

o
e Sail, sedlment Ssludge, and ésh sé‘gpiés a\estbregl f/rozen at -20°C.

\ \\ \ \\ ‘} '\ \

e Stack gas Z-mmpie“"tram récovery sontalners\/and components are stored in sealed glass

‘\

ampoules in: the sooler at 4eC S

: . \ \\“*
\ N N N \/
o Tissue samgles rncludmg fish. and anlmal tissue, animal fat, and vegetation are stored frozen,
™, . T
fat "2000 \"'\\ Ny \\ \\\ \\.\
N N

\\

1 { E \ \ \/
. Water e?ﬂuent énd solve’nt e>(ract samples are stored in the cooler, at 4°C.
\ IS 3
R N e S ]
» XAD-2-columns are stgred in the refrigerator or cooler at 4°C.
> N

e,
pas—_g
.

o XAD-2 resin:\‘r“emq!ed’f?om XAD-2 columns, is stored at 4°C.
» Particulate filters associated with XAD-2 columns are stored frozen at -20°C.
s Wound glass filter cartridges associated with XAD-2 columns are stored at 4°C.

« Microvialed sample extracts are to be stored in the freezer at —20°C.
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PCB/Pesticide
PCB/Pesticide Analysis Sample Storage Requirements
Matrix Sample Size (per Sample Storage Holdmg Ezltg‘::t Preservation
analysis) Container’ | Conditions® Time® | Tl g
| Time

Air Sample PUF & Filter Glass -20°C 2 months | ™. 2 months none required
Ash 5gdry Glass -20°C 2 mpnths\ __2months hone required
Blood 5209 Glass -20°C |2 months:| RE»mdhths ™ | none required
Milk 50g Glass -20°C "~ 2 month‘a .2 months~. | noné required

Particulate . Glass or PO N, 4 N N -
Fiter Paper whole filter foil wrapped -20°C Zmon\hs . 2months |>hone required

Glass or P )
Pulp (dry) 20 g dry foil wrapped <amt\)\:e\r1£ /\ . Zm\o‘nthéx A \z\mon\hs none required
Pulp (wet) N/A Glass ‘\Z»?C ™. 2-moriths ‘amanfhs none required
Sediment/Soil 10-15 g wet Glass . - -20°C-. . 2months | 2 menths none required
Sludge 10 g wet Glass” * \\-20°C Uy 24monthé~| ™2 months none required

Solvent S o .
Extract one Gla;s\s A\C\ \ j.:M.u,'kz‘_\[ncm\’(hs 2 months none required

o e - o v N 30 aayﬂ 4
o b J
Stack Gas Con;:a ;: ers 7 Glass™. [~ 4°C . from 2 months none required
- N 7 \sémplihg

. i . \\GLassW N e ™ > .
Tissue 51049 wet/ | Yoil ped [ 20?(.':\ 2/months 2 months none required
Water/Effluent 1litre ~~ | “Brown. glass ~._4°C, dark 7 days 2 months none required
onecolimn |  Asis™. |, ~4°C & 2 months 2 months none required
XAD-2 reSIQ ~L /Glass S . 4°C 2 months 2 months none required
Columns partlculate fﬂterfs) Foil wrépped - __\-”20\"\9/ 2 months 2 months none required
wound glas‘s fi Itér\ “Foil weapped [~ 4°C 2 months 2 months none required

Y N~ . A
\\ - “‘m:“\ \\ .\\ \\ .

'All glass contalners sho\fd b
screw cap llds {Teflon or ?OIL\I

\

ey,
e organically d

clear glass chtalnErs they musi\b@ protected from the light.
- o

\ \

\*‘l.\e baked or solvent-rinsed. All containers must be tightly sealed with
ingd) qurevent loss. o?vg}aules or contamination from volatiles. If samples are received in

S\
2Storagu:-z tanperatures\ quoted are-. nomlnar\temperatures Samples stored at a nominal temperature of 4°C are
permitted a vartanéa of $2°C. 8 mpTe\s s‘tored at a nominal temperature of —20°C may be stored colder than this
temperature bitno more\thah -2:C warmér

\

AN
*There aé\no ewdence to in‘i:’!lcate that proﬁerly stored samples are not stable for longer periods of time. Client requests

for specific holdlngilmes or oiher

ethod-specific holding times are adhered to.
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PCB/Pesticide
EPA Method Sample Storage Requirements
Condition Sample | Extract
Sample Upon Storage | Holding |Holding pH Residual
Analysis Matrix | Size | Container' Receipt Conditions®| Times®. | Times |Adjustment| CI- Check
EPA 608 e
Chlorinated Pesticides |Aqueous| 1L |Amberglass| 4°C, dark | 4°C, dark,,- “Gdgys lﬂ,gay\s- \\Adjust toc |Add NazS:03
S | pH 6.9
EPA 625 S \s \ \\“\» - \.\\\)
Chlorinated Pesticides [Aqueous| 1L |Amber glass| 4°C, dark ijci\dgrk Qda )\45:93;(? M[éht{r\ed Adsj/BOmglL
' g . e TN NEsS20s
EPA 1625C S | < "\\\ N /"‘\W;’Add 8omg/L
PAHSs Aqueous| 1L |Amberglass 4°C,{darf<:;\.\\4°c,\q?rk\_\(7 days). ilo\daxé\\No?‘rgguired NazSz0a
Chlorinated Hydrocarbons| Solid |2-30g Glass 4°C, da\r!< “‘\-ézé,da\rk\ (}4‘0\3\?8) 4‘&q§y§' u@\ot \rg:fuired Not required
A NN . . T "
o T - N g
EPA 8081B // \\‘*\\\ “wf}ih N N “\\\ Add 80mg/L
Chlorinated Pesticides |Aqueous| 1L |Amber glass 4‘}9, datk | 4°C, diirk \(Y\Qst) 4Q\dajys Not required | Na2S20s
Solid |2-30g| Glass P R (14 daiys) | 40 days | Not required | Not required
EPA 8082A PN \\\/ \;\\\ ~ 7 Add 80mg/L
PCB's Aqueous| L AmberEIESS \439 dark /Z°C. dark. f?‘dgysf 40 days |Not required | Naz8:0a
Solid_[2-30g| Glass. | “a'e_ | 4" (14 géys)| 40 days |Not required | Not required
EPA 8270D (: NN \\*‘\ \Q:\ 7 P Add 80mg/L
PAHs, PCBs Aquem}s \\1:!.*\\ J\\'the:r\gasé "=4:C,\da\rka a\at\"e\dark (7 days) | 40 days |Not required | NazSz0a
Pesticides Soid |2-30g[™ Glass_ 10°, gairk | -16°C, dalfk |(14 days) | 40 days | Not required | Not required
Chlorinated Hydrocarbons| . ™ s R )

1 . < . &Y - . u\‘\\ )\\- ., .
All glass containers should be drgariically clean; i.e>, baked or SQNEhtj\f/U{S

AN

™ .

. \’: ~ 7

ed. All containers must be tightly sealed with screw cap

lids (Teflon or foil-linedy-to prevent IGss 6T‘~vglatilesi,di' contam‘mqtion from volatiles. If samples are received in clear glass

containers, they must be protegted from the tight. "

,

N
NN R

. D “
2 Storage lemperatures ci\uo;ed are nom\mal t€mp\eratgre§.\s_gmples stored at a nominal temperature of 4°C are permitted a
variance of £2°C. Sampte&sfo(gd at-g nominal temgera{gre 0f.—20°C may be stored colder than this temperature but no more than
e -, s

2°C warmer. _ NN

RN .
— " ~
“

Y M
N\ { . . ha .
", ; NN S e S . . ) ) )
3 Storage times.in bkra\cke\té\‘*a\re ti éﬁ‘rom‘sa{nple-\cp)lechon. Storage times without brackets are times from Validated Time of Sample
s sy . y N T >
Recsipt (VTSR).of sample by Ax‘y&g{&na‘lyti?:.‘ali .
TN NN ™

\\[/

3

HEEA “ . \o ;
\\ s N \\”\ A ‘\ \*‘/
N -,\ L ) \
\\\ N e \‘E
~ TN
\,\ N \ \ —. _‘,,/f
R \ ~
\\‘ “»\M’/ \
. 3
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PCB/Pesticide
2.0 SAMPLE PRETREATMENT
Refer to the following standard operating procedures: /\\
N
. .
AXYS ID QPulse ID Title A .
LAB-11 SLA-011 Compositing Samples\ SN /\‘\\
LAB-12 SLA-012 Dissection of Samples "o -
LAB-13 SLA-013 Homogénization of Sa |és\“;> SO S
LAB-14 SLA-014 Thawing of Samples Prior to Analysis_ >
LAB-15 SLA-015 Moisture Detérmination_ ™. '\ i
LAB-39 SLA-039 Air Dmng ofPulpS\and Sludge
AT " L S
f\\ e 1\\\ NN T
N TR N
Blood Serum/Blood Plasma y 7N e \\\ N4
é RS
Allow blood sample to thaw at oom té\pqrature\pnor to subsampllng for analysis.
Homogenize by vortex rr)mlng \\\ / S
\ " N AN \ \‘;
- . “ \\ / \\\
Milk A S \ g

DO NN \ ‘\ . \
Allow milk to tha,w at\rooWn tem;pérajure Q’ler té\s\\bearélmg for analysis. Homogenize the
sample by shaktng welf \\_\ \\

%

- S |
£ \\\: NN S \\‘\\ = :\ “ s
Particulate F1Iter Pabers . \ ) Sl v
S \ ™. \ N \?
Handle partlculate ‘&_l}er papers w[u!e frozen Break or cut the particulate filter into small
pigces. . . TN
i \\\\\ \\ -‘\\\\\\“ \\ \\\ /
\ \.\\ R
Ambient AII'\(PUF and Fﬂtgr)\ SN

If recelved\h th sa[\nphn\g‘\apparatus use solvent rinsed forceps to withdraw the plug and

AN a§sodlated ﬁlter fromthe Sam;ﬁler
~\~\ " B \N }

\

\“\ ™,
Pulp S \\ \ T
Air dry wet pulp samples according to standard operating procedures. Determine the
moisture content.or the dried pulp.
Sediment/Soils/Ash/Sludge/Gravel
Using standard operating procedures, allow the sample to thaw at room temperature prior

to analysis.

Using standard operating procedures, homogenize the entire sample before subsampling
for analysis.
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PCB/Peslticide

Determine moisture content on an accurately weighed subsample (1 g, depending upon
sample available) according to standard operating procedures.
't .

Ao N .

Tissue 7L . \\

Using standard operating procedures, allow the tl5$< Sample\ to \thavyf Bt room
temperature prior to analysis. /\ \ M o

e

N . P
/ \\ .

If the tissue sample is received as a homoge‘nate S\?\he%mogenate well W|t\r*r¥/spatu|a

prior to subsampling. Otherwise, homogeﬁlge tlssua samples hnor to analysré following

standard operating procedures. "\\ - “‘\ N “ \\ N ‘\\\\ p
/ s ™ \\\\ \\. \\\ "\\\\;\,V
T ~
If required, determine moisture c@ntent of “af \acéurately /~weighed subsample of (1g)
\‘““\x \ \\ \‘\

according to standard operatmgrprocedures - O N

7 . \ \\\ \“\\

XAD-2 Columns and Filters /vmm\ S \“\/ \ \ \ >
/ - / g

‘\-\

Refer to the following sténdard operatmg\grocedure,/ o \ >
A, \ “\ \\ \ / \'\ \/
AN \x \\ o \ s
AXYS ID QPmsedD R Tltle D
LAB-43 SLA-043 . \ \ Handling.and Preparation of XAD Resin
"~ L \\ . T-Columns and Associated Filters, Section 1.

\» Y

.
\

for detai )s -of rémovm@tﬂe reslrf from\thg oolunﬁn

\\/
. .
N “:\ \\ RN
. R, RN .
e, . g . -\
- N N .

I - . ., .
/ . .
H ™ \Q‘\Q\ N \’\ /
% R \\ S , N

v, ™ N .

e .
\ G ~ \\\ ™ AN ™
\ k . R ™
", \\ s o \\
\\ T N H
\\ \ e.(‘:"" \\‘“ /s’
N M -\\ S
. 3
“ e % \\
. N 3 %,
“ St %
. y
.
\\\\\\ J
. .
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PCB/Pesticide
3.0 MATERIALS AND REAGENTS
Refer to the following standard operating procedures: d \\
S

AXYS ID QPulse ID Title A
LAB-1 SLA-001 Cleaning Laboratory !tems RERERNA
LAB-2 SLA-002 Glassware and Lgabe(ator?\Eamr.zment F‘mofs D
LAB-09 SLA-009 Preparation of Stqhdards SO N s
LAB-18 SLA-018 Solvent Rinsing of Gbaiéswarefor Organlc Analyg“ls
LAB-19 SLA-019 Solvent Proofs ~ “. .
LAB-22 SLA-022 Use of Drying:Qvens and Muffie Fumg\ce
LAB-23 SLA-023 Use, of Balances . S \,\
LAB-35 SLA-035 C,leangg Glasexv\\lo“el. BN
LAB-41 SLA-041 ReagentPreparation ™. .
LAB-44 SLA-044 ¢ | Activation of-Copper Turnings
QAQC-9 SQA-009 | 'Storage-and Control of Standards
QAQC-3 SQA-003 ~ ‘Standard Solution Validation

/\\\\\ ”\"” \\\\ - ™ \\ . ‘\\\\/l \"\\:‘v

(NN ‘\\ S /

3.1  Preparation of Sfandarqselﬁlons «GC}'MS“ (Eﬁand GC/ECD (E2) Analysis
J S N

o N i

The analysi’s\ef chloﬁnateﬁ”»pe‘s&crde\s,\PCBs “and chlorobenzenes by low resolution
GC/MS and of me mOst pelar peshmd@s by GC/ECDTequ:res the use of the surrogate, recovery,
and callbratlon‘standards\descrlbed below Detaﬂs of the preparation, composition and validation
of concentrations of. these s‘tandards are descnbed on Standard Data Sheets maintained by the
Technical, Spemahsi . “\“:;\\m., ‘\\\"\-\
\ ( . \\__\ \\\\ \‘\\\”MM\ ’
Surfogate. Qtandard \\\Q\\\\\
N AN
\ Samples a%\splked W|th a suite of isotopically labelled surrogate standards prior to
extractlon procedares\“’f‘he suu‘ogate standard solution is prepared to have the nominal
concentrahens of. surrogates presented in Table 1. An aliquot of surrogate standard solution is
added to each’ sample prlor to extraction. Typically, 40 L, equivalent to approximately 40 ng, is
added to the samp]ew Thé amount of surrogate added is dependent upon sample size, final

extract volume, and concentration of analytes in the sample and may be adjusted accordingly.

e
-
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PCB/Pesticide

Recovery Standard

Samples extracts are spiked with isotopically labelled recovery standards prior to
instrumental analysis. The recovery standard solutions are pregared to have the nominal
concentrations of recovery standards presented in Table 1. An allqubt of recovery standard is
added to the final extract just prior to instrumental analy5|s. he amount\of recovery/ standard

added is designed to match the amount of surrogate in the.final ract Ll S \/_
7 S .\\ S )
NI N \ Dy N ‘)
. - - . \ e
Calibration Solutions S \;‘\ v 0 v
\\

e

&
A series of five calibration solutions éontatnlng nﬁtn(e an’alyte \o elled surrogates
standards, and labelled recovery standards_ are used to és\tabltsh Ilnearlty\ fthe analytical
instrument. The calibration solutions are prépat%d to\ have- the nominaT concentrations
presented in Tables 2 and 3. Callbratlon sotuttons are’ pr,epafed for\bo\th the GC/MS analysis
and the GC/ECD analysis. The conc”entraZﬁ of\the rative analytes inthe solutions varies to

encompass the working range of the Instru ent whlje‘the oonoentratrons of the surrogates and

recovery standards remain constant A mldvjevel solutlon is. analyzed every 12 hours.
1/ \ \

Two additional callbratron &CfEQDEso\Iuﬁons are prepa\éd One contains delta-HCH (80
ng/mL) and the recovery standard 1\3Q F’CB 153 (TB\ng/mL This solution is analyzed by
GC/ECD, once every 12 hours, ?ollowing the anelysrs of thé mid-level calibration solution and is
used to determlne«\the RFiF of - delta- HQH A second solution, containing endrin at a
concentration of 250 ng!mL |s prepared\m hexane ’ThIS solution is analyzed once every 12
hours and is used to. monltor\tne extent of endrln breakdown

\

™~
N
S

Authentic Spikrng Standqg \ .
\M\\ /

- The\authentlé\sglkmg\solutton“ls pr‘epared to have the nominal concentrations presented

in Table 1. An allciuot ot\a\uthe\ﬁtlc sprk:ng solution is added to an unspiked reference material

(USM to p reparea splked referent:’e sample as a QC sample. Typically, a 1000 pL aliquot,

equwatentto 40 ng«mgf each targetjanalyte is added to the matrix.

x\ \\\ \ \ ““““““““““ -
Retention Tme Markers \
;
The surrogate standard solution and calibration solutions contain a suite of isotopically
labelled compounds that are used as retention time (RT) markers.
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PCB/Pesticide

Solvent Blank

During the analysis of a batch of samples, a solvent /bjgnk is analyzed after the
calibration solution to monitor carryover from the previous injectidq.\ Fn( the GC/MS analysis of
pesticides, the solvent blank is prepared from toluene and /con(gainé\lf(\f?quDT to monitor the

"~

. e . ..
breakdown of DDT in the injector. AN T N N .
N .. " \\ / Y
- - .,
~. N .
{\/\\ NN 5
N NN
AN Uy TN
J U 7 AN
. N : S
’ Q/ . AN S S
RS \\ . \\ o
<:/ \\\\\ . \‘\)\ h
e - .
/
\\\ S \\\ S AN
P . . . ,
y S \\\ . \\\\\ - /a
N T ™ \\ ~
o \\\ - ,5:1\ \\\ "
yd . S, AN 5
Ve 7™ . N
e o . A
'Y rd ., N . h
\‘\-\\ < aN . \\\‘\k\ \\\
- N S NN e S
e T / \ \V\\ -
/ N ™ s \\\ ™
(\ jr— \\\\\ {‘\\ /h“\ \'\\ /)
/"\ \‘\ <_\ ‘\\\ \\ e \'\ \// ~ s
AN L L NN ’
Q\\ RN . \\ - e
., " ~, N
"~ ~,
y f\ . \_\\i\\\ \\\\\ S \\\
/ yi \\ SN “ 3 \\ -
e e \\.\ AN N e \‘\i
- \\ <\ o N \\ i
&N WA \\\\ . s
\“\‘\ \\ \> \\\ ™ 4
. e, NN g RN g
VAN ~ ~ a,
L0 T S RN <\ ™ s
“ L N . N
R S ‘\\‘ .
\\\ . \\\\\ .,
e e NN e N \‘\\ \\\
/ «\\ \.\.\ \t}\\ \\\ \\ \/
§ - N
5 {7 \\\ \'\.\ ™~ N\\“”‘m“ \\\\
. \\\ \\ \\\ . \\\ ‘\ M\”‘\/
/ e ™ e h ™ ™~
RN . ™~ °, \\ .
; TN N WY
K £ ; \\ N \\ \4\)
O L T
" e %
N \\ B :\\\\ i
\“\ ., A g \\M ‘‘‘‘‘‘‘‘‘‘‘ e
. .., . \\} N
\\_ T S \\
s 3
R :
—
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PCB/Pesticide
Table 1: Analysis of Chlorobenzenes, Pesticides and PCBs
Nominal Concentrations of Standard Solutions
{ng/mL)} .
(\\\ “\\\
“ - .
" o S \\\. .

Mono-Cl-Benzene 40 ~ \ \-in\\:w\‘w.\\“‘\\ “\/’/A ™
1,3-DiCl-Benzene 40 SN N T T e
1,4-DiCl-Benzene 207 STh N NN T
1,2-DiCl-Benzene 40 S Nl N Ny
1,3,5-TriCI-Benzene 40 1 \\\ SN N
1,2,4-TriCl-Benzene 400 \\\ . SN N
1,2,3-TriCl-Benzene EO N S \\
1235/1245-TetraCl-Benzene | 7 ~ B0 ~. . | . ™~ > 7
1,2,3 4-TetraCl-Benzene o 40D T T Y
PentaCl-Benzene SN 40 D N ‘\\ ™
HexaCl-Benzene s FOAD e . 7
alpha-HCH - R N
beta-HCH 80> ] e
gamma-HCH / T 800 | R
delta-HCH N T \'“3Q 7 . \\.u\"/
Heptachlor SO e a0 P
Aldrin AN N T e

trans-Chlordane ™, ~. = > ™ 80, . )/
cis-Chlordahe S | e, 80
trans-Nofiachler ™. .~ 1. ™. ™80

cis-Nonachlor-. ™~ S 80~
Opl-rEjDE"\ \\\ \\\ A\\‘n ‘{ \\ 40\‘
ppl'DQE ‘m\\;\\ N 40
~op~DDT T ] s 40
" pp-DDT-. . s [ 5 40
% Qctachlgrostyrene ™. ~.  |> > 40
.. Oxychlordane -~ ]~ __ 80
4 Top-pDB. 40
5 - pp-DBD - N ./ 40
oLy Mirex e el 40
' Dieldrin_.--. .. j 40
. alpha-Endosulphai™— 40
beta-Endosulphan 40
Endosulphan Sulphate 40
Endrin " 40
Methoxychlor 40
Endrin Aldehyde 40
Endrin Ketone 40
Heptachlor Epoxide 40
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PCB/Pesticide

Table 1 cont'd/..

PCB 1 40 PCB 114 ~_ 40
PCB 3 40 PCB118  ~.| ~. 40
PCB 4 40 PCB 123 S O 407
PCB 8 36 PCB 126 R SN
PCB 15 40 PCB 138™. LS, 36 p
PCB 18 36 PCB148. . EE
PCB 19 40 PCB 151~ [~ ™ 36 o
PCB 28 36 "PCB 153 Moo 36
PCB 31 36 ~OPCB155 . | N . 40 .
PCB 34/23 80 S PCBA56N. . 40 /
PCB 37 40 S RCBMBT [ 40
PCB 40 36 I TPCBA67-. e 40
PCB 44 36 Ao PCB1BS. . S 40
PCB 49 36 J/ PCB470 N .40
PCB 52 36 S PCBABD -~ | 40
PCB 54 40 w] N PCB1B3. . [Tl 36
PCB 56 36 I PCB187/182-. T 80
PCB 66 86 e | w0 PeB 188 - 40
PCB 77 S 40 . [~ “_RCBYB9 40
PCB 81 NN A0 ., PCB194 36
PCB 87 ~36. o ] ™ N PCB196. 36
PCB 95 . /36 . ™. " PCB202 40
PCB99  , . . 367 “_ . [>. . PCBZ205 40
PCB 101 NN 36 7l . PCB 208 40
PCB 104, ] o 40 O .. PCB 206 40
PCB 110 ™ w36 ™ PCB 209 40
pCBf"mB - i, 40 \\\ N N
- \\ \\\:\‘%‘{::Q\ “ \\\i N
S ™. RN R >
P, Q\‘ AN \\\ \\\\ \\\\ -
RN ™, "~ S
x\\ r"“\ \g’ N . . \ \\ L
N R \
N e e 3
N N
S \} N
\"\\ - \’\
\\\\\\ )
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PCB/Pesticide
Table 1 cont'd/....
A
{ .
Ce-Mono-Cl-Benzene 900 h . o~
™Ce1,4-DiCl-Benzene 900 S \\\\\\\
Ce-1,2,3-TriCl-Benzene 900 N e \\ N N
TCe-1,2,3,4-TetCl-Benzene 900 AN ~ \j\\“\\ S A .
T Ce-PentaCl-Benzene 900 /rf\\\ \\ \\“\\\} \\\\\\\\\ ) 7
"“Ce-HexaCl-Benzene 900 V \\:\\-\\ NN S S
*Ce-beta BHC 900 < N S \ < .
T3 —
”Cs-gamma BHC 900 N NN \\ \\\\\ “
15210-::j:-t:cm0r ;ggy ~ = \\\\ \\\ ; )\\\ \\"\ \\\\\: ”'/
12-Aldn e | - e . S
"Cio-trans-Chlordane 900, ‘l-\»\‘\:\\ el N v
TCyo-trans-Nonachlor 7900, - | N \\‘\\ >
™Cro-Oxychlordane (RT marker) 900 [ Sl e
”Cu-pp'-DDE ) \\\‘ 900\;/ N\\\.\\\ \\\:w, . ;)
“Cro-pp-DDT S/ 000 SN
"C1z-0p-DDT [ e N
ds-alpha-Endosulphan 7 | . 1800 S e P
debeta-Endosulphan " o 1000 TR /f
CapcEs 7 L[|
C12-PCB 15 . 900 3
“CiPCB37 ¢ .~/ . .90 ] S
TCPCBBA . 7800 ]
A
”C12-P9_Bn11§ \\\ “a.\:-\% . ~ N ~.. 900
"CirPCB 126 ™ M S, 900
15012_'3@5 16:7 \\\\\\\\\ U \,\;«\\m‘ \\\ a00
TCyPCB 169, - . o [/900
["CPCBIBD ™. N [ 900
PCsPCB/189 . .y Y} 900
"CirPCB202 - \ 900
PC»PCB206 - S 900
CzPCB 200~ & - 900
T5C,2-PCB 52 900
°C12-PCB 138 900
C12 PCB 153 1000
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PCB/Pesticide

Table 2: Analysis of E1 Chlorobenzenes, Pesticides and PCBs Nominal Concentrations of
Calibration Standard Solutions (ng/mL)

Mono-Cl-Benzene 20 40 /. 160 . 4000 ] 2000
1,3-DiCl-Benzene 20 40 A 1600 | w400 - - 2000
1,4-DiCl-Benzene 20 40 ~t60 | . 400 2000
1,2-DiCl-Benzene 20 40" J160°~ [ 400  f “-~.2000
1,3,5-TriCl-Benzene 20 AR ~. 160 \ - 400~ .. 2000
1,2,4-TriCl-Benzene 20 40 | 80w | 4007|2000
1,2,3-TriCl-Benzene 20 T4 S > 160 h.. 400 /| 2000
1235/1245-TetraCl-Benzene 40 b 80 ef 8200 ] 800 4000
1,2,3,4-TetraCl-Benzene 20 a1 160" > 400 2000
PentaCl-Benzene 207 40, [ o800 400 2000
HexaCl-Benzene 200 | 40 e 180 | 2 400 2000
alpha-HCH /40 = 80 320 800 4000
beta-HCH S 40— | 80 | 320 800 4000
gamma-HCH S 40 s [ eo | 3207 800 4000
delta-HCH W 40 [ N80 YL 320 800 4000
Heptachlor Vi o200 L 40y N 160 400 2000
Aldrin S ¢ 4. | w80 | 320 800 4000
trans-Chlordane < ™~ ... |-/ 40. ] ™80 ] 320 800 4000
cis-Chlordane ..~ ~ f. 407 | 80 320 800 4000
trans-Nonachfor ™~ > o 40 807 320 800 4000
cis-Nonaghlor ™ S N[ N 80 320 800 4000
op'-DDE Tl N 20~ | ™ 40 160 400 2000
pp-DDE, /o~ o [0e200 Y 40 160 400 2000
op-DDT ™ N o SRl 20 e 40 160 400 2000
PpDDT . w20 40 160 400 2000
Octachlorostyrene.. .. [ » 207 40 160 400 2000
Oxychlordane N ' 40 80 320 800 4000
op-DBD ™. . Sl 20 40 160 400 2000
pp-DDD .. e Y 20 40 160 400 2000
Mirex : 20 40 160 400 2000
e, 7
PCB 1 20 40 160 400 2000
PCB 3 20 40 160 400 2000
PCB 4/10 20 40 160 400 2000
PCB 8/5 20 40 160 400 2000
PCB 15 20 40 160 400 2000
PCB 18 20 40 160 400 2000
PCB 19 20 40 160 400 2000
PCB 28 20 40 160 400 2000
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PCB/Pesticide
PCB 31 40 160 400 2000
PCB 37 20 40 160 .| 400 2000
PCB 40 20 40 160, S 400~ [N 2000
PCB 44 20 40 ZN160 N [N 408~ . 2000
PCB 49/43 40 80 /T 320, ~§00, (. .4000
PCB 52/73 40 80 320 | .800 4000
PCB 54 20 40 {160 | w400 2000
PCB 56/60 40 /B00~ |~ 320 1. 800 [N 4000
PCB 66/80 40 80, | U820 800 ™.~ 4000
PCB 87/115/116 60 < 1eQ | 480 .. 600~ | 3000
PCB 90/101/89 60 A [~w120 -bh. 480 . 600 3000
PCB 95/93 40 / 780, 320 800 4000
PCB 99 20~ [/ 40 | 60 | 400 2000
PCB 104 20 ] 40 P e | 400 2000
PCB 105/127 /40 [ 80 820 800 4000
PCB 110 20 o0 | 1s0S 400 2000
PCB 114 S R0 | e 400 160" 400 2000
PCB 118/106 s et o 80 k. 320 800 4000
PCB 126 / o200 h. 00 Y 160 400 2000
PCB 138/163/164 . .  <| .60~ | ™.120 I 480 600 3000
PCB 149/1390 < . [ 40~ ] 80 320 800 4000
PCB 151 e U S 204 . 407 160 400 2000
PCB153 ™. el ™20 407 160 400 2000
PCB 155~ . L0 f 40 160 400 2000
PCB 156 U T 20~ | > 40 160 400 2000
PCB15F (7w o [h0m200 40 160 400 2000
PEB67 N . o N R0 40 160 400 2000
(PCB 169 ™ ~_ . W 207 40 160 400 2000
RCB 1707190 . ™. 5| 40 80 320 800 4000
PCB 180. e | 20 40 160 400 2000
PCB183 ™. ™ s 40 160 400 2000
PCB 187/182 ™. ) 40 80 320 800 4000
PCB188 ™. 20 40 160 400 2000
PCB 189 [ 20 40 160 400 2000
PCB 194 20 40 160 400 2000
PCB 196/203 40 80 320 800 4000
PCB 202 20 40 160 400 2000
PCB 205 20 40 160 400 2000
PCB 206 20 40 160 400 2000
PCB 208 20 40 160 400 2000
PCB 209 20 40 160 400 2000
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PCB/Pesticide
3C¢-1,4-DiCl-Benzene 400 400 | 400 400
Ce-1,2,3-TriCl-Benzene 400 400 400. | 400~ [N 400>
3Cs-1,2,3,4-TetCl-Benzene 400 400 /400 Soo 400~ Y. 400
3Ce-PentaCl-Benzene 400 400 [ 400 406 P .400
3Ce-HexaCl-Benzene 400 400 “Sdon w400 400
Ce-beta BHC 400 400 < 400 -~ | - dog 400
3Cs-gamma BHC 400 A00 - |~ 400 [ 400 [ 400
3C1o-Heptachlor 400 400 ) 800 - 400 ) 400
*C12-Aldrin 400 < 400, e 400> | 400 400
3Cyo-trans-Chlordane 400 7 [~400 fu. 400 Yo 400 400
3¢ o-trans-Nonachlor 400, 400, 4. 400 | 400 400
"*C12-pp™-DDE 400. | 400 ] 400 1. 400 400
"Ci2-pp-DDT 400 | 400 [ 400 |/ 400 400
®C1-PCB 3 /400 S 400 | 400 400 400
'3C12-PCB 15 o400 200 |7 4e0 400 400
"*C12-PCB 37 1~ ago | 400 | 4007 400 400
3C1-PCB 54 A Caeo e o 400 B 400 400 400
C,-PCB 118 / 7400 o 400 400 400 400
PCpPCB167 . > <] 400~ 1. 400 | 400 400 400
“CPCB180 (o | 400 | b0 /] 400 400 400
BCi-PCB 202~ . . 4007 . 400, 400 400 400
PCp-PCB 206~ - [N 4007 400 400 400 400
Ci-PCB 208 ™ TR 400N
C12-PCB 52
BCw-PCB438 . . [~ 400
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PCB/Pesticide

Table 3: GC/ECD Analysis of E2 Pesticides
Nominal Concentrations of Calibration Solutions
(ng/mL.)

Dieldrin
alpha-Endosulphan
beta-Endosulphan
Endosulphan Sulphate
Endrin
Methoxychlor
Endrin Aldehyde
Endrin Ketone
Heptachl
atl .
ds-aipha-Endosulphan
ds-beta-Endosulphan
C12-PCB 153

1oo|oo|oo|co|oo|oo|co|eo|eo
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PCB/Pesticide

3.2 Glassware Cleaning

All glassware used in the preparation of reagents and in thq/ halytical procedures must be
organically clean. Glassware must be washed and baked using standard operatlng procedures.

\ N
If baked glassware is not available, glassware must be Waahed aﬁd \solvem Jinsed
following standard operating procedures. {5/ L \\“\ ***** - \ e \
AN \\Q“? /
M . o \\
Solvent Rinse Sequence e Sl N

Acetone (3 times) followed by toluene (3 tlmes) foIIO\ide by hqxahe (&ﬂmé\s

Allow glassware to dry. <\}\\< \\\ A\\ SN \\\ /
P Y . AN N
3.3  Preparation of Reagents f\i\“\ V““‘“\:IT;Q:\\\\ \"‘\\\\\ . \”/
// \\5 \\\ \1\ \\\ \\ AN :)
Activated Copper Turnings are fresﬁﬂy prépareﬁ\acc\ordmg to standard operating procedure
LAB-44. / R / RN e

.

-
Anhydrous Sodium Sulphate\\(NaZSé4 ﬁnalaﬁ\powqaed) Is“cleaned by heating at 325°C
overnight. The bake% sod1um~sulphate is sfored |n a gIaSs reagent bottle. Label the bottle

with contents and date\ \\ \\\ N
/ \\ S o o/ ‘\
/ .\ R o
Glass Fibre Filters (Whatmgn 934 MQaFQ ciéa\ed by baklng overnight at 325°C.
\ \ \\ \\

\\\\ .

Saturated Sodhm Chiorgﬁa Sdhjtlon (NaC! is prépa”red by dissolving sodium chloride (300 g, Sifto
pickling- salt) in Seastar water (1‘\L) The solution is extracted by shaking twice with
dmhloromethanéﬂb@mL) ana\e[lbe w\l’(h hexane (100 mL).

- S

\ \.
.

..... \

Segstar Wgter (Seastar\Ch\rmcals contamlnant free) is used as received.

4
\ “\, ™,
\ \\\ \ ~, b

Sodlum Ghlonde §\1ut|on (3% NéCI) is prepared by diluting a saturated sodium chloride solution
1.\10wnth Sea”sta\ rwater. /

\
\\ \ x

N
Sodium Hvdroxuie (NaOH 1 M) is prepared by dissolving sodium hydroxide pellets (AR grade,
40 g)in distilled water (1 L). Extract the solution by shaking with dichloromethane (2 x 100
mL ) followed by hexane (100 mL). Store the solution in a stoppered Erlenmeyer flask.

Solvent-Extracted Distilled Water is prepared by shaking (2 -3 minutes) distilled water (4 L} with
dichloromethane (2 x 2560 mL) and hexane (250 mL) before use.

Solvents; All solvents used are high purity, distiled in glass solvents, either HPLC grade or
pesticide residue grade. Each lot number of solvent must be checked for impurities by
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PCB/Pesticide

performing a solvent proof, prior to use. All solvent mixtures used in the analyses are
made by mixing the appropriate quantities on a volume basis.

Soxhlet Thimbles: used thimbles are soaked in Contrad 70 cleanlngso\ﬂthn and rinsed with water
until the pH of the rinse water is pH 6-7. Thimbles are b,aked O\Emlght at 325°C.

34 Preparation of Chromatography Materials

Refer to the following Standard Operating Pri cedu%; ~

e

AXYS ID QPulse ID Title < )

CHROM-1 SCH-001 Deactiviation/Activation Procedures™.
CHROM-2 | SCH-002 Column Packing Procedures. ~_
CHROM-3 SCH-003 ' Column Cutpoint Procedutes ™. ~

CHROM-4 SCH-004 “.| Layered Silica-Gel-Chromatography Procedures
CHROM-5 SCH-005 .| Preparation of Carbon/Celite.Célumn

CHROM-6 SCH-006 .~ Preparatlon and Maintenance of Biobead Columns

N 7 - " 7 N
/“ ., e N o, \\ ~ \

Alumina 1% Deactivated (Ensher\Ba‘sqc Bro\ckm@\r\\ Achwty 1, 60—325 mesh) is baked overnight at
450°C. When cobl dea;:‘trvate\me alumma wnth\Seasjar water (1% by weight) and allow to
equilibrate for<24 hou:é Store alUmlha under nll’rogen in a stoppered flask. Wrap Teflon
tape around’ thexstappe“rip seal the ﬂask\\ /

S

Acidic Silica (22% FIQSO j A\dd Concéntrated s[}lphunc acid (H,SQ,, Seastar, quartz-distilled, 2.8

g) to. sullca (baked 1®g) and agﬂatq until homogeneous. Store the mixture in a stoppered

round bottom. ﬂask e \ Yy
N Tl \ AN O

AC|dré“S1hca\(44% Hé&t \A\E‘déncenfréted sulphuric acid (H.SO,, Seastar, quartz-distilled 7.9

g) to élllca (baked ‘10 g} ahd agltate until homogeneous. Store the mixture in a stoppered
\ round bottc\i\m ﬂask ‘\
§a o N R

Basic Sil (28 %_ NaOI;k) Add sodlum hydroxide solution (NaOH, 1 M, 39 g) to silica (baked,

100 g) and ag|tate until the mixture is homogeneous. Store the silica in a stoppered round
bottom flask:-._ .~

Biobeads (SX-3, Bio-Rad, 200 - 400 mesh) are soaked in 1:1 dichloromethane:hexane for
24 hours prior to column preparation.

4.5% Carbon/Celite Mixture is prepared by mixing activated carbon AX-21 (4.5 g, 10 pm — 100
pm, Anderson Dev. Corp.) with Celite 545 (95.5 g) and shaking until the mixture is
uniform. Store the mixture in a stoppered glass reagent bottle.
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PCB/Pesticide

Florisil (Fisher, 60-100 mesh) is activated by heating at 450°C for a minimum of 6 hours. Remove
from the muffle furnace to a metal cooling rack and cover loosely with aluminum foil. Allow
to cool for 15-20 minutes, transfer to a nitrogen flushed flesk,\ and allow to cool to room
temperature in the stoppered flask. When cool, deactivate the qurisil with Seastar water
(2.1% by weight) and allow to equilibrate for 24 h. N

stoppered reagent bottle 2N \\
/’
rd
3.5 Preparation of Chromatography Colum}rQ
/\/ \\\;;\\\
. NN
3.5.1 Florisil Column N
/‘»\\ \\ h “\.“:‘

Fill a glass column (1 cm x 25 c/m WIth 106. mL :eservonr)wﬂh h\exar?e and slurry pack the
Florisil (8 g, 2.1% deactivated). Cap tﬁe FIor|§|I with.a 10 r\ﬂm layer of\aghydrous sodium sulphate.

<
Elute the column with hexane (40 mi). M SR RN
-, d .
(/ “‘\:\,\\ f// \.-\\\ ™
~ e \\--: . S s \\\\V\’\\/
3.5.2 BioBead Column /\ \\ e N >

Q - \‘ \\ \\ SO / /
Slurry-packed ﬁ:obeads wuh 1\1 dlchbromet\a ‘hexane into a glass column (3 cm X

\

50 cm) equipped W|th aslnte(ed glass fnt N |

< \
\\ \\ \\. \\/ “ '\‘\
”\ S /

Blobead/”columhe aTe?&used after creanlhg procedures have been carried out. Refer to
SOP CHROM-6 for the prebarétion‘ use\and cleaning of Biobead columns.
. S

,l

\P%pare a Iay\ered S|I|ca chromatography column (10 mm O.D. x 250 mm long) by

sequentlally Bry packlng m ' hexaneé the following:

sullca (1 g) S|I|ca (28% NaOH, 2 g), silica (1 g), silica (44% H,SQ,, 4 g), and silica
(22% H,S0;;4.9).

354 Alumina Column for Extra Cleanup Procedures, Section 6.2

Dry pack alumina (baked, 1% deactivated 6 g) into a glass chromatographic column (1 cm
x 25 cm with 100 mL reservoir) with hexane and cap with a 10 mm tayer of anhydrous powdered
sodium sulphate. ‘
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PCB/Pesticide

40 QUALITY ASSURANCE/QUALITY CONTROL

Refer to the following Standard Operating Procedure: <f’" S
AXYS ID QPulse ID Title \\ \\\
LAB-16 SLA-016 Preparation of QA/QG\Sam“ples N

N N Y
All samples are analyzed in batches. An analy5|{ba”tsh\|s s@\ed ann qnalyst b{ the
Chemist 3. The composition of a batch is detailed on. 4 ba1ch sheet E ch\ba‘tch has- the Jollowing

compaosition: (/ 4, \ -\\ . /.\ /

\\ /\ .

e Batch Size - Each batch consists of up | t§ wen\% test sam\bies and\adé‘t\oﬂ@r’ QC samples.

¢ Blanks - One procedural blank is analyzedioreac batch , \‘\\

» Duplicates — Duplicate samples ; are a@atyzed aerequ‘rred bybqntract For some matrices
(i.e. XAD-2 columns, partlculate’ fllters)OnIy ﬂeld‘dupllcateS‘can be\analyzed

+ Reference Samples — Splked sampfes are Telbd on. To- demohstrate the accuracy of the
data. Spiked sediments, ,hssues\and splked waters ere“«analyzed at regular intervals. In-
house sediment and tlssue samples are\used/ to prepafé spiked samples. Seastar water is
used to prepare splked water samples Th‘e type “of reference material to be analyzed is
assigned to the ana]yst Wheh the\ baTch N aSS|gne/d A certified reference material,
N.I.S.T. SRM 1588 Cod Ofl,. |s\cqmmer01ally availathe and used to validate and periodically
check the tlseue{netlfg)d “\ .

e For multu compOneht aha/;/ms\suéh asxAraclgré and Toxaphene where incompatibilities

every twcryears o ™~ N \
Ml \
The batch““ cbmpbslttan may\ gary should batch or quality control requirements be

.. \\\ \\\ \\\ e,
spemf ied by a chent \\\\ .\\ v
i .

\ Agll"“elements df -the QA/\QC\pr\ggram at Axys Analytlcal Services are documented in the

.......

i

.,

. \..\\ . \ ,,,,,,,,,,,, /
. N
The' quallty controNtmlts for duplicate samples, procedural blanks, reference samples,
surrogate recoveﬂes and detectlon limits are specified in the following specification tables in
this document: )

AXYS ID Title

Specification Table CL/03 | E2 Chlorinated Pesticides by GC/ECD
Specification Table CL/04 | E1 Chlorinated Pesticides by GC/MS
Specification Table CL/07 | PCB Congeners by GC/MS
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PCB/Pesticide

SPECIFICATION TABLE CL/03: Analysis of E2 Chlorinated Pesticides by GC/ECD Method

ACCEPTABLE DETECTION LIMITS
Ash N
MATRIX-—> Sludge Tissue / XR\D Procedural | Acceptabl
I - ceeptable
Soil Effluent | Water Foliage Pulp E)nl &)lur\nn “| Blank Matrix Spike
Sediments S \\Lgvel % Recovery'
Analyte: ng/g ng/L ng/L ng/g nw'% _rﬁg Age I
Heptachlor Epoxide 0.1 1 1 01 |01 1 b S eo<ing 7| 80-130
alpha-Endosulphan 0.1 1 1 01 /e1] - 1 s <thg | 70430
Dieldrin 0.1 1 1 04" | o1y [N 1 <tng > 60-130
Endrin 0.1 1 1 0.1 01 1 b 1 | <tng ™| 60-130
Endosulphan sulphate 0.1 1 1 e [ea [ [ g s etng, 70-130
. R ~, \ R i
Endrin ketone 0.1 1 1 oo o1 1 émg’ 60-130
beta-Endosulphan 0.1 1 Fae ot e | | 1 T <yng 70-130
Endrin Aldehyde 0.1 1 o 0.4 \01 N RN 1 ng 60-130
Methoxychlor 0.5 5 5.[>.05 | 03] B 5. <5 60-130
Typical Sample Size: 10g 11 1L/ 10\9 og. 1g 4. column”
Final Vol, TL 100 100 . 16& /100~ [~400 . 100-] 100
Authentic Spike, ng 40 40 a0 40 | 40~] 40| a0
"Recoveries quoted are guidelines only and vary accordmg to. matnx Consult detarled‘method performance data available with methed
documentation for specific criteria. - P \\ S .
/\\\ \ \ L \\Z
SURROGATE STANDARD L \/ R‘ECOMY GRS 7
RECOVERIES: NN AL[".\MATRlCES\ S
d4-alpha endosulphan S N o L ABa0y N N/
d4-beta endosulphan ’ i S T A0-130. S
< . S |
QC Parameter /™ | s al e 7 Specification

~.

Analysis Duplicate. S qut agree /to WIthQ +20A nﬂhe mean (applicable to concentrations >10 times
AN

~ [ theBl) < .

Procedural Blank-. .} Seetable CL/03 or <10% of analyte value.

Matrix Spike Recovery. See tabTe\QhIgS. e

Surrogate'Std Rec;overy - gé\&qpove NN

Instrument Sensﬂwﬂy -] "SIN ratio =3:1 for 50 pg methoxychlor.

S . Lme\anty is demonstrated by at least a 5-point calibration over the working

/
Instrument Lmeant? conceﬁtratlon range with a relative standard deviation of the RRF’s <20%.

RRF- Bracketmg cat T RRF & from calibration standards must agree to £20% over a 12-hour period.

RRF's from opening/closing calibration standards must be within £25% of the
RRF: COntmumg CaiVér “|"'mean'RRF’s from initial calibration.

S el 1 1. Valley height between d,-alpha endosulphan and alpha endosulphan must
Chromatogram Quallty be <50% of ds-alpha endosulphan peak height or the separation of d,-alpha
(GC Resolution) ..} endosulphan and alpha endosulphan must be >0.15 minutes.

2. Endrin breakdown must be <20%

Response must be within the calibrated range of the instrument. Coders may
Analyte /Surrogate Ratios | use data from more than one chromatogram to get the responses in the
calibrated range.

MLA-C07 Rev. 7 07-Aug-2002 (formerly AXYS Method Doc. CL/O1) Page 32 of 94




This document is the property of AXYS Analytical Services Ltd and contains proprietary and confidential information.
It may not be reproduced or distributed without the written permission of the owner. Copyright 07-Aug-2002
AXYS Analytical Services Ltd, PO Box 2219, Sidney, BC, Canada, VBL 358. Tel. (250) 655-5800 FAX (250) 655-5811

PCB/Pesticide

SPECIFICATION TABLE CL/04: Analysis of E1 Chlorinated Pesticides by GC/MS Method

ACCEPTABLE DETECTION LIMITS* - SAMPLE SPECIFIC

//\\\
Ash . S \5mwduml o
MATRIX-> Sudge | Effuent |water | "% | pup | oi-| AP | “Blank | Acceptable Matrix Spike
Sol Foliage < ‘CQ[!.{I:HH . L\eveL\ % Recovery
, \ e W A
Sediments NI SR g | eeMS BCHRMS
Analyte; ng/d nag/L ng/L ngig n |_na/g \ng N S v
Dichlorobenzenes 1 10 10 10 | Ao 10 10 [\ k10 [~ 80130 ] 60-130
Trichlorobenzenes 1 10 10 1.0 10 [>d0] 0 19 60:130" | 60-130
Tetrachlorobenzenes 0.5 5 5 05| 05 |5 [~5 >] < [ “eoado | 60130
Pentachiorobenzene 0.1 1 1 0k 0 |t | e B 70430 | 70130
Hexachlorobenzene 0.1 1 1 Gt ot [ ot e <] 70430 | 70130
alpha-HCH 0.2 2 2 A™e2 “hoox 27 2. 2 | 704130 70-130
beta-HCH 0.2 2 2 T 02 02 - S b <2 7| 704130 | 70130
gamma-HCH 0.2 2 J2 |\ o2 02k 2. 2 %2 70-130 70-130
delta-HCH 0.2 2 A4 2 |Fo2 " ox] 2 2 | Va2 70-130 70-130
Heptachlor 0.5 5  [~5 4 05 L os 5l 5] <5 70130 | 70-130
Aldrin 0.5 & 5| 05 05 f. 5] 5 <5 70-130 70-130
Oxychlordane 0.5 /5 505 [ 05 |-5.] 5 <5 60-130 70-130
frans-Chlordane 0.1 EEEENETNEEYE RN <1 70-130 70-130
cis-Chlordane 04 <] o e Pooas e 1.4 1 <1 70130 | 70-130
o,p-DDE of L1 [Nl o ot | f 1 <1 70-130 70-130
p,p-DDE 0.1 o o et | eg [ 1 <1 70130 | 70-130
trans-Nonachlor 9,1 1. b 10 01 | 1 1 <1 70-130 | 70-130
cis-Nonachlor I e A S oo [ e | 1 <1 70-130 | 70-130
0,p'-DDD o 1 1 T o [Yod 1 1 <1 70-130 70-130
pp-DDD S ™o [ L 04 ] 0.1 5 1 <1 70-130 70-130
op-DDT o™ ™M) Mt |04 | 04 | o1 1 <1 70130 [ 70-130
p,p'-Dc{T 0 MR Y 0.1 1 1 <1 70-130 70-130
Mirex | RO g 0 0.1 1 1 <1 70-130 70-130
Toxaphens’ [~ 02~ "2 "l 27| 02 02 | 2 2 <10 60-130 60-130
Typical Sarfiple Size: fog ML | 1L | 109 | 109 | 19 1
R N S N > column
Fralveltt: >l teo Y 100 ] 100 100 100 | 100 | 100 100
Authentic Spike GCMS ng | 40 40 40 40 a0 | 40 40
Authentic SpikéHRGGMS ng' . 2 ™. 7 2 2 2 | 2 2
~ B &\\\‘ : ‘\,\.
*DETECTION LIMITS ARE APPROXIMATELY 10 TIMES LOWER USING GC/HRMS

N

e
d-by QUadrupole GC/MS Electron Capture Negative lon Analysis. Detection limits are based on
minimum area method using the m/e 413 channel.

MLA-007 Rev. 7 07-Aug-2002

(formerly AXYS Method Doc. CL/01)

Page 33 of 94




This document is the property of AXYS Analytical Services Ltd and contains proprietary and confidential information.
it may not be reproduced or distributed without the written permission of the owner. Copyright 07-Aug-2002
AXYS Analytical Services Ltd, PO Box 2219, Sidney, BC, Canada, VBL 358. Tel. {250) 655-5800 FAX (250) 655-56811

PCB/Pesticide

Table CL/04 cont'd...
SURROGATE STANDARD % RECOVERY RANGES .
RECOVERIES: ALL MATRICES 5\ S
™~
'3C12-1.4-Dichlorobenzene 20-130 e R
'3C12-1,2,3-Trichlorobenzene 20130 AU
13C12-1,2,3,4-Tetrachlorobenzene 20-130 R
*C2-Pentachlorobenzene 30-130 o
136, ,-Hexachlorabenzene 30-130” ™ “ AN S ~
1301z~beta-HCH 30- Ja& . BN Py
*C,2-gamma-HCH 40130 RS b T,
*C1rHeptachlor 30130 O a0V O
3¢ 12-Aldrin 30-130 </ \\ S 7
1C1z-tran-Chlordane < 30-130 RN R
13C12-trans-Nonac:hI0r /N080-130. N A AN
13 N N e . . AN 3
C12-p p*-DDE S 4300 e \\\ o i
"C12-p,p-DDT N A40-130 N \ﬂ NV
13012_PCB 15 {\/ T ) \40'\:1 30\5 \"\\ \‘\\ \\\\/z/
AN N NN
P Sl S Ny
QC Parameter Spegcification S \\ ‘“\*‘\.@ R

Analysis Duplicate

Must agree to\mthm\s-\ge% of\the meén (appllcab\le to concentrations >10
times the D)~ ™.

Procedural Blank

See Table QU&M\or a‘2»10% of‘analyte valqe\ /
<10 ng\for toxapheng N

Matrix Spike Reovery

S //

See Table. cuo4 B RS

Surrogate Std Recovery/

See'above. \ S I

s '
\.\ A,

e T
7

Instrument Sensitivity
.

S

| sin >3:4+for 10 pg HCB 10 Pg pp -DDT, 10 pg PCB 118 and 20 pg
|~oxychlordane S

\

SIN22 1 foré 8 ng'of Toxaphene with a minimum of 5 peaks detected

N

*For\a mlmmu\m 5 -point calibration, a relative standard deviation of the RRF's
230% for\all Qompounds

\?-?R\F 5 from bajlbratlen standards must agree to +20% over a 12-hour period.

.

RRF: Brac,ketmg Cal

N

/

RFgF’:"”é“&*nﬁqﬁiqg "GQL Ver.

| H .
i —— \‘ -

.

RF\’F S ﬁ'bm openmgfclosmg calibration standards must be within £20% of the
mean ‘RRF’s.from the initial calibration for all compounds
B SN

N,

- - .
e \

Chromq\togram Qual:ty\
Max Peak Wldttl BN
Resolution:™. ™.

S

N

1, Peal{_width at half height for p,p’-DDT is & sec.

2. Basgline separation between p,p-DDD and o,p-DDT.
3."PCB 209 peak must be symmetrical with negligible tailing,
4. pp-DDT breakdown must be =15%.

20 sec.

Analyte/Surrogate RatiSWS

. /Response must be within the calibrated range of the instrument. Coders may

use data from more than one chromatogram to get the responses in the
calibrated range.

Retention Time Window

RRT must be +3 sec of the predicted retention time determined from the
calibration standard and adjusted relative to the peak retention time reference
(labeled surrogate)

Authentic compound must elute after its labelled analogue
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PCB/Pesticide
SPECIFICATION TABLE CL/07: Analysis: PCB Congeners by GC/MS Method
ACCEPTABLE DETECTION LIMITS*
o, 0 Acceptable Matrix Spik
MATRIX—> Sludge Tissue : XAD cceptable Matrix Spike
Soil | Effuent | Water | pojage | PUlP 1 Ol 1 colymn. R%ﬁﬁﬁ’a' % Recovery
Sediments AT . Level
i ., . N
o Sng
Congener (IJUPAC): ng/a ng/L ng/L ng/g ng/g | ng/g \ng!col“ N "QCIMS\ HRC/HRMS
- Y - - - e =
Monochlorinated (1-3) 0.5 5.0 5 05 05 50| 5 oo <[> §0-130 70-130
Dichlorinated {4-15) 0.5 5.0 5 0.5 05 480 [~ 5 \<1> _60:130 /" 70-130
Trichlorinated (16-39) 0.1 1 1 01 [-01 | 10 T | < 70-13007] 70130
Tetrachlorinated (40-81) 0.1 1 1 0.t {| 01 40 I /" 70:130 70-130
Pentachlorinated (82-127) 0.1 1 1 04 e e 107 1 g N \7_&130 70-130
Hexachlorinated (128-169) | 0.1 1 1 o od | oo b | et 704130 70-130
Heptachlorinated (170-193) 0.1 1 1 4 0r 01 fo10 [ 17 <.} 70130 70-130
Octachlorinated (194-205) | 0.1 1 e [T fe | [ < 70-130 70-130
Nonachlorinated (206-208) | 0.1 1 A o] 04 ™Mo a1 4@ 70-130 70-130
Decachlorinated (209) 0.5 5 ¢ 5 705 ™05 50 5., e 70-130 70-130
Aroclor Equivalents 1 1 | 1o {1 ] qoo 10 b < 60-130 70-130
Typical Sample Size: 10g 187 L M 10g | 107 | g 1ol
Final Vol, TL 100 A0 100 |.100 | <100 | 160 10
Authentic Spike GCMS, pg 40 A~ do. | Sa0™] g0~ 40 40 |40
< ™ N -, ", s s
Authentic Spike HRGCMS 2 4 2 b2 2 e 2 [ 2
pg N N N N /
\\ NN
* Detection Lirnits are approx;métely 104 ;n’es Io\wver by G\CIHRM \‘
. N j
SURROGATE STANDARB, . ek RECOVﬁ%Y mqgs /
RECOVERIES: + N ALL MATRICES
BcpeB 3 A "\ e \\ 45130 \\
BcPeB 15 ST 20-130 \\/
BCPCBIT . S NN 404130,
:gc PCBS4 7T RN s \4m130 . ~,
G PCB 118! N e -130_
2CPCB6T RN \?;*\ 40°130 4
BCPCB180 N f e NN m¢0130x
BoRCBL N\ w4030
CPCB 206 ™. ™. N NN “40-130
CRCB209 N N N N 40130
\ 5 \\\n \A““w/‘ \\\
QC Parameter e ; Specification

Analysis buplibagg . .| Must agree to within +20% of the mean (applicable to concentrations >10
b ) times the DL)

Procedural Blank-.. See table CL/07 or <10% of analyte value.

Matrix Spike Recovery-.. .|"See Table CL/07

Surrogate Std Recovery See above

Instrument Sensitivity S/N ratio >3:1 for 10 pg PCB 118.

Instrument Linearity Linearity is determined by at least a 5-point calibration with a relative standard
deviation of the RRF’s <20%.

RRF: Bracketing Cal RRF'’s from calibration standards must agree to +20% over a 12-hour period.
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PCB/Pesticide

Table CL/07 Cont'd....

RRF’s from opening/closing calibration standards must be within +20% of the

RRF Continuing CAL VER mean RRF’s from the initial calibration. N

Chromatogram Quality

Max. Peak Width 1. PCB 209 peak must be symmetrical with_ negllglble Tal\ng Peak width

should not exceed approximately 20 séconds: .
2. Valley height <80% of smallest peak \8th of PCB 2‘8!3\1 pair. . N .

Resolution ~
Response must be within the calib{ated¢ange the nstrUmeht Coders. ﬁlay
Qg:lcgeISurrogagte use data from more than one/chromatogram to t the/responSes m tl'}é
calibrated range. / \\ A .

RRT must be +3 sec of th\e~pred|cted\re\tentlon\t\me dkefe(\mlned from the
calibration standard and ad]usted relatlvé\to the peak réten%n time reference
(labelled surrogate). N . N .

Authentic compound must elute after |tsTabeIIed analogue v

Retention Time Window

.
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PCB/Pesticide

5.0 EXTRACTION PROCEDURES

Samples are analyzed in batches. The Chemist 3 asmgns(éhalysns batches to an
analyst. The samples to be analyzed, the batch QC samples, the nérqe and volume of the
surrogate, recovery and calibration standards required, and y‘addltuohal mermatlon
concerning the analysis are documented on a batch list give&an an\alysf\ ™ S

e \\ “ \\ o ~

Each analyst performs the extraction prooeﬂuqé accqrdl ﬂ:te “fell\bwmg W|:|>tten
extraction procedures and completes an analysis \yOrksheét;for e\cn san ple during ‘thg/sample
extraction. The analyst is referred to the followmg/\Standal‘d Oper‘atlng Prbcedufes Yor details of
routine laboratory techniques. £ \ VAN N \

AXYS ID QPulse ID Title -~ " M\b . x\\,\" - v
LAB-4 SLA-004 Sairiple C@\t\bl Procedures ™./
LAB-5 SLA-005 Rotary Evaporatlon Conc:‘entratlon Technique
LAB-6 SLA-006 A Nitrogen, BIoWdowryCongehtte\lt:on TFechnique
LAB-7 SLA-007 < KudgrhénQanish Qonce/ntr@tion Technique
LAB-8 SLA-008 . “{.Preparing Extracts forInstrumental Analysis

LAB-17 [ SLA-017-.._ |-Spiking Procedure ./

LAB-20 SLA-020 > = -Lipid Determination by Weight of Extract Subsample
LAB-21 SLA-021 g |-Lipid Determination by Volume of Extract Subsample
LAB-27 SLA-027. . | Completing a Worksheet

LAB-28 4 SI‘.‘A@Q&R “\\"\ “Independent.Gravimetric Determination of Lipid Content
LAB-30 _ | SLA-OSO‘”‘“\:% | MigroLipid Determination

LAB-33 Sl;A-G{i3 ‘ Assigning Analysis Batches
LAB-45\ - SLA- 045 ; \\ Rqrnd\rgl of Sulphur From Extracts Using Activated Copper
LAB-72. \ SQA-72_ - | ©omputer Preparation of Labels

tAB—G}M\; ‘S_l\__A\QQ? E "\\ “tgé of Nitrogen Cylinders
ADMIN-«} SAD-004~ 1 Chain of Custody Procedures
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PCB/Pesticide
5.1 Sediment/Soil/Ash/Sludge/Gravel/Particulate Filter Extraction
5.1.1 Shaker Table Exiraction Procedure 4 \\\\\
This extraction procedure is applicable to the matrices \“samp\skzéshsted below.
- . . // o
e ‘u\\ s \\V/ \A\x
Matrix Typical Sa ﬁlaSnze \‘“ \\\ V%
Sediment/Soil 1579 Wet) S \\v> NN
Filter 2Whole F:ilfe{\ - ‘\«/‘f
Sludge ( .10g V\?&Q \\\\ \\\ A S "~
.
Ash 5\&(6?3&) S \ )
RN\Y

Accurately weigh a sample mtoma\({ound“ bottom\ﬂaskﬁn\add an/ahquot(s) of the
appropriate surrogate standard solutlorf (s). Add dlchlorometh\éne me\thano} 1:1, 80 mL) to the
flask, stopper the flask, and secure’ the sioppe/; with ‘aplastic c\:tamp Extract the sample by
shaking the flask on a shaker table. for 20 minytes. Rem0ve\t}3e“ﬂask\from the shaker table and
allow the mixture to separate. Decant the' solvant through soIVent“Tinsed filter paper (Whatman #1,
Whatman 54 (12. 5 cm), or Whatman”ﬂuted ﬂter\paper) J;\fo a 500 mL separatory funnel. Repeat
the extraction procedure usfqg dithdgomethame (80 mL) and shaklng for 20 minutes. Decant the
solvent through the filter fJapei’“mto‘Ehe s\eparatory funne! A|Io’\/~ the filter to drain and rinse twice
with dichloromethane (‘15 mL/ﬂhse) Allow tbdrgh Dlscard the filter paper.

N \ S o )

Wash the ektracN:g a\ddlng Sﬁhs\t\awa*te\r (50 mL) to the separatory funnel and shaking
the mixture for< oneMnMe sbard the aqueous Ia’yer and repeat the wash. This step removes
the methanol Cdliect the dlchlorbmethane extract in an Erlenmeyer flask (500 mL} and dry over

anhydrous powdered sodlum sulphat\e\fo\r\15\20 min.

\\

\\
™ \\

™ .

o I:an‘sfer‘the e)‘drac? %o‘“a Khdern“a—fjanlsh (KD) flask (250 mL). Rinse the Erlenmeyer flask
wuth dlchloromethane (S\X 15\m\L) Add the rinses to the KD flask. Add hexane (2 mL) as a
"keeper" (and a few boﬂmg chlps F’Iace the chimney onto the flask and fill with glass rings.
Concen{ate ina 60°C water bath, reducing the volume to about 1 mL. Remove the flask from the
water bath. and nns&the @hlmhey with a small amount of hexane. Allow to cool before removing
the chlmney (5~10 Fin. ) Add activated copper turnings to the extract to remove sulphur.

—~ )
Transfer the extréct to a centrifuge tube with three hexane rinses (2 - 3 mL each) and
concentrate to 1 mL under a gentle stream of nitrogen. The extract is ready for the column

cleanup procedure (6.0).

MLA-007 Rev. 7 07-Aug-2002 (formerly AXYS Method Doc. CL/G1) Page 38 of 94



This document is the property of AXYS Analytical Services Ltd and contains proprietary and confidential information.
It may not be reproduced or distributed without the written permission of the owner. Copyright 07-Aug-2002
AXYS Analytical Services Ltd, PO Box 2219, Sidney, BC, Canada, VBL 358. Tel. (250) 655-5800 FAX (250} 655-5811

PCB/Pesticide

5.1.2 Shaker Table Extraction Procedure- Gravel

This method is a modification to the shaker table eﬂractioﬁ\method (Section 5.11). The
modification applies to gravel samples and uses a large sample size-| in Order to achieve required
detection fimits. The quantities of reagents required have been/aajusted accordlngly

Matrix Sample Size VAN \\\\ . A
\ \\ x .,
Gravel 2009 // N “ \ \/
™

Accurately weigh a sample into a round bottom(\flask arrd \add\ élzqﬁu\ot/ s) of the
appropriate surrogate standard solution(s). Add dlch\tecemeth\we methano \%1 0 mL) to the
flask, stopper the flask, and secure the stoppers Wrth Teflon tape Extract\the sample by shaking
the flask on a shaker table for 20 minutes. Remove the sample from the sha\ker table and allow
the mixture to separate. Decant the sofvent thrbugh Whatrnan #1 Wh\atman 54 (12. 5 cm), or
Whatman ﬂuted filter paper into a seo\aratory/ funner(d L\) Repeat the extractlon procedure using

~~~~~~

into the separatory funnel. Alrow the“\ﬁlter to draln and nnée twrce with dlchlorornethane
(15 mL/rinse). Allow to drain. plscard t{‘leﬂlterpape\r / \{“: S

Wash the extract’by aﬁ“dmg\s\\astar watér (10Q ml\ to/the separatory funnel and shaking
the mixture for one rnmute Dlscard the‘*aqueou‘s tayer and repeat the wash. This step removes
the methanol. Colleét the dlchLorometﬁ‘ane ‘e)gtraQt in an ‘Erlenmeyer flask (500 mL) and dry over
anhydrous powdered sodrurh sulphate Tor 1 5«20 mln >

\\\\\\ \ \
. - .
( ., \\ \ \ .
e

\\

Transfer half the extract o a\KL}iema-Danlsh (KD) flask (250 mL). Add hexane (2 mL) as

T
- .

"keeper‘ and a’ fe\ﬁhbonmg chrps Place he chimney onto the flask and fill with glass rings.
Concentrate in & 60°C te b‘aﬂ‘r reducmg"\the volume to about 1 mL. Add the rest of the extract
to the-KD flask Rlnse the [enmeyer flask with dichloromethane (3 X 15 mL). Add the rinses to
the KD flask Cencentrate m a 60°C water bath, reducing the volume to about 1 mL. Remove the
flask. from ‘the water. bath ahd nhse the chimney with a small amount of hexane. Allow to cool
before" remogmg the- Gfitmney (5 10 min.)

S NN

Transter the extraét to a centrifuge tube wrth three hexane rinses (2 - 3 mL each) and

extract to remove sulphur The extract is ready for the column cleanup procedure {6.0).
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PCB/Pesticide

5.2 Tissue Extraction by Column Elution

This extraction procedure is applicable to the matrices and sample si2es listed below.
o

\\\\
Matrix Sample Size . T
Tissue 5-10g el N0 Nl
. . AN
Fat 1g (/\ \”;\ e \ AN / "
RN ) S //

NN

Accurately weigh a homogenized tissue sa/ ple\u a ‘bea eXcontalnmg\x\anﬁydrous
powdered sodium sulphate (100-150 g). Mix the m”xture well with as;;é“tula\and gllowlﬁe mixture
to dry for one hour (longer if necessary). Transﬂer the mikture to a g\ass thFtar ahd grind with a
glass pestle to a free-flowing powder. Add .an allquot(s) of \the appropr\“ate su?r()gate standard
solution(s) and mix with a spatula. Quantgatlvely transfer ﬂ're\ground\ sém;\;le toa glass chromato-
graphic column containing dlchloromethéne N“ mL) Alfow the solvent to -migrate to the top of
the column. Add addltional dlchlororﬁethane/(wo mL) and elute\the co!umn at 3 - 5 mL/min.

"keeper” to the K.D. flask. Place ‘the cﬁimn\“gy onto thé ﬂask\and\ﬁll W|th glass rings. Concentrate
the extract to 1 mL (5 mL if Ilpld@naIySis requwed) in‘a. watérbath at 60°C. Remove the flask from
the water bath and rinse the cthney\wﬁh a Smalj afmount of hexane. Allow to cool before

removing the chimney (5~ 10mm,\) ~ \ " N N4

/ / N \ \\ v \\\ S
If grawmetnc\lbld a‘/nalygls |S\(<§.ur\ell subsa;nple the extract and perform the lipid
determination at thfs po'mt (Refefr to SQPs LAB«QUQrJ_AB-z‘I )

\‘\

cleanup e ™ T, AN
\k‘“\ \\ \\
Gel Perméatlon“Gleaan\ \ \\\\\\\ \
o \ \\ S \\ \ \\

/
; N

R
\ Loa&‘ the \extract Bnto ~a; .y Biobead SX-3 gel permeation column with 1:1
d|chloromethane hexanekand elute wnth 1:1 dichloromethane:hexane at 5 mL/min. Refer to the
most reqent\Blobead eutpolnt determlnatlon for the elution volume. Collect the second fraction and

If only coplanar PCBs (Analysis Code N) are required, the extract can proceed directly to
coplanar chromatographic cleanup step (Appendix B). Depending upon the nature of the extract,
some extracts may require Florisil cleanup first (6.0).
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PCB/Pesticide

5.3 Soxhlet Extraction Procedures

s
5.3.1 Tissue Soxhlet Extraction < \

This extraction procedure is applicable to the matrix an{sample\ste listed below.
\‘\“« \\ \\‘\ / \"\\‘
. . N

. VAN S Tl ~ ~,
Matrix Sample Sg\é\ . I /
. . . T ”\\ ~ )
Tissue 5-10 g// S “\\ N\ NN
- \ \ \"‘.,_ /\\\ ey

Accurately weigh a homogenized tlssqe{“samp Krr{o a Beakér\ taﬁnmg anhydrous
powdered sodium sulphate (75-100 g). Stir the “mlxtme 46\ I‘wlth\a spatula a Iléw the mixture
to dry for one hour {longer if necessary). T(ansfer the mtxture To\a giass mbﬂar/ and grind with a
glass pestle to a free-flowing powder. Q“uan‘titatlvely‘“tt‘ansfer\ the grouhd sample to a sintered
glass soxhlet thimble. Add an allquotgs’) of thg approprla\e surrogate sténdard solutions(s) to the
sample. The mixture is soxhlet extracted with’ dlch}oromethane (300 mL) for three hours. Allow the
mixture to cool. Concentrate the extract to, 1°miL by rote\ary evaporatlon (water bath <40°C) and
then quantitatively transfer to a/1 5 mL cenfnfu\ge tube{\wﬂh Ijexane nnses
/\ \ g\ " N "/ \\\,

If a lipid analysis ISJ&QUlr\ed cerltrate th\e extract :%5-20 mL by rotary evaporation and

carry out the lipid determinahdn accordln 1o standard operat procedures.

Add hexané (kmh) \s\“keép%?* ,to\the ’rem?ﬂnng extract. Reduce the volume of final
extracts to 1 mL m a gentiq\n¢rogen Strearh. A\ad dichloromethane (1 mL) to the extract for gel

permea‘uon coihmn clearmp :\\ L h .’
N g™ AN \'\.\
N _
Gel Permeation Cléamip S \\:‘\ J
‘\ E\ N \\\1 .. \\

e T.oad the\ e}tract\\ghtg\a Elobead SX-3 gel permeation column with 1:1
dlchloromethané*r@xéﬂe and elute w}tﬁ 1:1 dichloromethane:hexane at 5 mL/min. Refer to the
most\(ecent Biobead' cutpcnn’t detérmlnatlon for the elution volume. Collect the second fraction and
evaporate to a small volume by rcﬁary evaporation. The extract must be in hexane. The extract is
ready for the coFumn qleahup procedure (6.0).

If only coplanar PCBs (Analysis Code N) are required, the extract can proceed directly to
coplanar chromatographic cleanup step (Appendix B). Depending upon the nature of the extract,
some extracts may require Florisil cleanup first (6.0).
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PCB/Pesticide

5.3.2 Pulp Soxhlet Extraction

This extraction procedure is applicable to the matrix and sag’(b\le size listed below.
\\ ™,

AN

Matrix Typical Sample Size ™. S

Pulp 209 S Nl Nl AN
AN Sl ~ \

RN

\

Load a homogenized pulp sample into a smtere\d\glé‘ss S0 Iét\“rhgmbte wntalnm{ 49
silica. Add an aliquot(s) of the appropriate surrog,afe stan&érd é‘elutlbn(sj to the thimbfe The
mixture is soxhlet extracted with dichloromethane<{300 mLi for three heurs_ A||QW ‘the {nlxture to
cool. Concentrate the extract to 1 mL by rotarf e*vapopa‘hqn\(water bath \<4il° ) -Add activated
copper to the extract to remove sulphur. . \ I NN ‘ S \-\;’

< e “\ \ \" S
Note: The following cleanup procedu’re éannot be u:-‘?‘éd |f\‘pestlc}de ahaIyS|s is required. If
pesticide analysis is required, proceed to Sfactlohxs 055 ‘A\ \.\

~,

“\

\.\ \// '\
Load the extract onto fayered ac;ldlbase S)lf/ca cotuthn\{as descrlbed in Section 3.5.3)
with rinses {2 x-1 mL hexane) Elute t@e Qolt]mﬁ\wlth\hex)ane\(?ﬂo/ mL) and collect all the eluate.
Concentrate the extract to afsmall Oalum\e by\ro\ta\\ry evaporatlon {@vater bath <40°C).

RN
5.3.3 Sludge, Ash and Sedirfient eoxhletExtracnon
,/\\\\\\ \\ NN N

‘-«_.....A"’

This extractlohprosedwe is apﬁllcable 'gtheh‘fatnces and sample sizes listed below.

\\_\\ w \\\ \\\:\\ \.\ \ /
e N Matrix:. \_:\.\\ ~ Typical Sample Size
L ~ Sludge.. SN dog
N LTSRS N T > 29
T \\\\ Segt\ﬁ‘ueht\ \\> 5-10g
g\ T : \x \\ \s \\ ~/

At:curately Wergh a homogemzed sample into a beaker containing anhydrous powdered
sodlum sulphate (100“158 g). Stlrfthe mixture well with a spatula, and allow the mixture to dry for
one hour ?longer\ if necessary) Transfer the mixture to a glass mortar and grmd with a glass
soxhlet thimble. Ad‘t‘i an. ahQUot(s) of the appropriate surrogate standard solutions(s). The mixture
is soxhlet extracted with dichloromethane {300 mL) for 16 to 20 hours. Allow the mixture to cool,
Concentrate the extract to 1 mL (6 mL if lipid analysis is required) by rotary evaporation (water
bath <40°C). Add activated copper to the extract to remove sulphur. Quantitatively transfer the
extract to a 15 mL centrifuge tube with hexane rinses.

If pesticide analysis is required, proceed to Florisil column cleanup procedures (6.0). If
pesticide analysis is not required, cleanup ash and sludge extracts on a layered acid/base silica
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PCB/Pesticide

column, as described below. Depending on the nature of a sediment extract, it may also require a
layered acid/base silica column cleanup. If not, proceed to Section 6.0.

Note: The following cleanup procedure cannot be és.ed “if, pestlclde analysis is
required. If pesticide analysis is required, proceed to Section 6 0 S ™ )

“\ \"\\ /\

Load the extract onto a layered acid/base silica Cokmn aé\ﬂescrlbed\ln Se/ctlon 3.5.3)
with rinses (2 x 1 mL hexane). Elute the column with hexe aqe\ctoo ”aqd collectall the eluate.
Evaporate the solvent to a small volume by rotary eyaporaﬁoh (W ater b th \<40 C) ‘Nﬁe\ ract is
ready for the column cleanup procedure Sectlon O) <” \\.\ NN g e

SN \\ ?

5.3.4 XAD-2 Resin Soxhlet Extraction /. N

This extraction procedure is applu/gabl[é to tHé‘matQ( hs{ed below L \v/
. S
/ \ \\ \\/
Matrix < /SamPI\e\Slzé\ - S
XAD Resin .. \ tcolum \‘\ L n\>
/ ‘\.\ \\\\
Each sample reqwres \a\bal(ed“ ana s\olveﬁt \rlnsmﬂrfpore filtration apparatus and
Millipore thimble. /\\\ \\ \ ™ ‘\\ NN /
SN N
1. Choose a Millipore- t/hlmble/ap\rogﬁéte\fer t\e\oolu\u snze
2. Pour the XAD résln\fr(:%\the/ r into, the. Mﬂhp\or‘e trwﬁble
s \ e
3. Rinse the ja}\well With Sqast \wateT\to transfér/all the XAD resin into the thimble.

P \ \\\\\ -

4, Remove the wate[ usm‘g:the Mllllpo\e\ﬂltratlon apparatus. Allow the XAD resin to dry under
vacuum for 15~ mlnutebx\ 12 necessary, add a foil cap to the top of the thimble to increase
s"ﬂ"étto . \

i \ \\\ \ \\\ \>

M
5. \F{ansijhe thlmble bontalnlrig the dry XAD resin to the soxhlet apparatus.
AN

e
6. Add\the anropn\te\ Volumie of solvents to make up either 300mL or 600 mL of
dlchloromethane)as required for the size of soxhlet. If extract is also being analyzed for
PCDD/F compounds substitute 80:20 toluene:acetone for dichloromethane.

7. If a single analysis is required, spike an aliquot of the surrogate solution onto the XAD resin in
the thimble prior to starting the soxhlet extraction. If multiple analyses are required, spike the
surrogates after the extraction and extract splitting procedures.

8. The sample is soxhlet extracted for 16 - 20 hours using dichloromethane {or 80:20
toluene:acetone if PCDD/F analysis required) as the solvent. Cool the solution. Remove water
from the extract (5.3.6).
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PCB/Pesticide
5.3.5 Filter Soxhlet Extraction
Fas
This extraction procedure is applicable to the matrix listed b%ow S
g ‘\‘\\ \\\. q\\\
Matrix ' Typliai S ple\slze \\\ N / \\\\
Glass Fibre or N s . \\\ >
Wrapped Filters } ,t’o\sévera\l\ \;“ > \\\\\\ //

Allow filters to air-dry for 3-4 days before séxhlet exégtlon \Us\\iarber seghle‘fb/odles and
condensers to hold the filters; thimbles are not feqmr\edfﬁace the fi It\sor filt cartrldge directly
into the soxhlet body. Use 1000 mL round”bottc?m flasks w‘t*h\ 6\09 mL of\d bromethane for
extraction. If extract is also being anaiyzed fo: PCDD/F bemp\aunds substltute 80:20
toluene:acetone for dichloromethane. hj ‘a smgle analy3|s |S\reqizﬂ(ed s‘plke the surrogate solution
onto the filters in the soxhlet prior to stamng/the extrag:tlbn If multlble anaTyses are required, add
surrogates after the extraction and extréet sbhttmg procedures “The sample is soxhlet extracted
for 16-20 hours. Cool extract. Remove water”from the éxtracf(5 3\6)

s e, \ \ N / \\ ~
\\ < o . \/’/ \:
5.3.6 Removal of Waterirbm XADResnn\or Fllteﬂi\macts //
// \\ R S \\ \\\ \\ \\ \\ \\\ //

EXTREMELY | PQRTA(NT DQNOT bQNCENTRATE THESE SAMPLES BY
ROTARY EV. ORAT!ON\V\fIfHOU\'[ AWATER BEMOVAL STEP.

\\

The wafer remdvﬁ step 1§ dependent on thé/ amount of visible water.

»»»»»»» m
/ e \\ =, \,\ \

1. If Iess than 3 mL“\o}“Watér ls\\\{l\smle\ rang.fér the entire extract to an Edenmeyer flask and dry
fcomplete dlchierométhane Ter tbluene if PCDDIF analysis required) rinses. Concentrate by
~rotary evépe\ratlon o 1-2 mL{or extract splitting.

‘\ \\ e \

2. If greatel*th\en 3 ml\ofwater 15 visible, transfer the extract to a separatory funnel and separate
the water. fro\m the sémple extract. Draw the organic layer (bottom layer if dichloromethane,
top layer if Toluene) |nt0 a 500 mL Erdenmeyer flask. Extract the agueous portion twice with
dichloromethane (25~50 mL). Discard water layer. Combine dichloromethane extracts with the
original dichloromethane extract in the 500 mL Erlenmeyer. (NOTE: If processing filters, larger
glassware will be required due to increased extract volume.) Dry over anhydrous powdered
sodium sulphate. Transfer the extract back to the round bottom flask with dichloromethane
rinses. Concentrate by rotary evaporation to 1-2 mL.

If using the 1000 mL roUnd bottom flasks for the soxhlet, transfer with toluene to 500 mL
round bottom flasks during the evaporation process.
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PCB/Pesticide

Split the sample extract gravimetrically as per batch instructions and record all sample
weights.

If surrogate standard was not added prior to soxhlet extraction; \th\n\splke the PCB/pesticide
portion with the appropriate surrogate standard(s). A NN

If the sample is being prepared for clean-up on a BJoBead |an ‘canceqtréte/ the éxtract
under a gentle stream of nitrogen to 500 /«;EL fhen \d@f‘e to 2. hL with” 1:1

dichloromethane:hexane. / S \ \‘\ \._x e \ /
</ { h ‘\\\ ) ﬁ‘lﬁ N /
If the sample is being prepared for clean- upén\a FJo /ls+l column cbrlce\ntétq )extract under

\

a gentle stream of nitrogen to 50 pL, thendﬂufelo “1me w\‘th hexane \\ N

e

\ \ \ \ \‘\ 7
\ v
N
The extract is now ready for chromatogr, /aphlc{SIEa\nup (6 Gﬁ . \\>
h
\\, \ \\ e
4’ /. R
\\\ < /\\\\\\ \\\ T ™~
- R S L T T 7
e, . “ . S, . \\ i, W,
/ n\\t\\,\ / \\\ \\
o, \‘\\\ . (\\\ / f\‘\\\\\\/)

/NN N\ W
4 o N S jt
™. (/ \\\ ™ \\\ i
NN N S \ NN /
OO NN
. . ~
™~ ™~ \\\ - ~ /
/ T . \-\ ‘\\\'\ x{) \\\ ™
\\ ‘\\\ \\ \\ \\ \\\ \\//
N
\\ e, »::"\\ \\\ \\\ \\\
AT . N A ™.
H . S RN
RN \"i‘\ N ’
| — \\\ \\ T - ™ 7
5, ! \\ \\ . .
, N RN - “/S
-
ST \ N NN
H R AN AN \ N N,
i \\ ™ ™ NN )
Y . . \“\\\ \ N

e

MLA-007 Rev. 7 07-Aug-2002 (formerly AXYS Method Doc. CL/O1) Page 45 of 94



This document is the property of AXYS Analytical Services Ltd and contains proprietary and confidential information,
It may not be reproduced or distributed without the written permission of the owner. Copyright 07-Aug-2002
AXYS Analytical Services Ltd, PO Box 2219, Sidney, BC, Canada, V8L 388. Tel. (250) 655-5800 FAX (250) 655-5811

PCB/Pesticide

54 Effluent/Leachate/Water Extraction
This extraction procedure is applicable to the matrices and sample sizes listed below.

'
. . N
Matrix Sample Size \\\ \\
Effluent, Leachate 1L T RN
Water, Runoff 1L N AN
. S . . / ™
¢ WU
= o i
. Ve V\\\\\ \\‘\\ \\\ N \\:\\\ //
5.4.1 Effluent - Solvent Extraction Procedure PN \\ Vi ‘\-\\j\\_\ Vs
// <\> \\“\\ \\'\\\‘M‘ P ;;}I
. - ~ N N
Sample Preparation <f\\ e S \\\ \\\\ <
\\ \\\ N \\\. \\\ \\\ ,/\

Pour an accurately measured sampfe |nto an Er1eQmeyer fla\sk alo\g w?th Seastar water
rinses of the original container. Add an ahqu\t of the su?rq a‘te standard solutlon(s) to acetone (1
mL), mix well, and add this solution to’ ‘the efﬂuent sample W|th\m|xmg\(19 min). The sample is

ready for the solvent extraction procedure SN \\\ e \,\
— \\ ‘\// \}’ \\\\ \\\.\ H\“'"w-.w/
. . 4 T \\\ e NN
(a) Extraction of Filter NN
~ LT RN N N ~

VAN \\\ RN

Filter the sample th?ough\‘\aﬁwnlpmg ?itter éy\bem coryamlng a pre-weighed baked glass
fibre filter paper and a ‘glass-fi fbre ﬁlter\bed\ followed by\rmsmg with Seastar water. Carefully
remove the filter and ﬁlter bed and air_ dry m\a fur41ehodd overnight. Weigh the dried filter paper
with the particulate: and |O&d }\lnto é\soxhlet thlﬁ'rble Allow the sample to reflux for 16-20 hours
using dlchlorompmane(309 rnLQ as the solverLt Caol the solution. Concentrate the 300 mL extract
to <10 mL by rotary evapmatlon “Comtmne this ‘extract with the extract obtained from the fi Itrate.
(5.4.2b). Add- hexane (2 mL)ws a. “keeper" solvent to the combined extract. Concentrate the
extract to| 2 mL by rotary evaporat:on Treh*lsfer the extract to a centrifuge tube with hexane rinses
and concemrate to'1- mL \The extract S reaﬂy for the Florisil cleanup procedures {Section 6.0).

'/ T \ . N \\ \\
5 (b) Extractlgn o(F.-!?rate\ N/
N \. \

G\a%fully nn$e\the\fil.‘t\em[wa,pparatus and original container with dichloromethane. Transfer
the filtrate ™ and Wmseé to“q clean flask. Add dichloromethane (300 mL) to the flask and stir the
solution for a mmlmum of 8 hours. Transfer the solution to a 2 L separatory funnel. Draw off the
dichloromethane IayeF E5<tract the remaining aqueous layer by shaking dichloromethane
(2 x 100 mL). Combine all the dichloromethane extracts in an Erdenmeyer flask and dry over

! Refer to Option 2 in Section 5.4.1b for a modified soxhlet procedure.
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PCB/Pesticide

anhydrous powdered sodium sulphate. Transfer the extract to a round bottom flask (500 mL)
and concentrate to 5 mL by rotary evaporation.
I
At this stage there are two options for continuation of the ext\r\a ion. The choice is made
by the analyst and depends upon the most efficient use of the gnalyst's‘trme \\

Option 1: s \ S \\\ ™~ / N

Combine the extract from the filtrate with the ext(*aqt obtain frel'n the sqkhlet extra/ tion
of the filter (step 5.4.2a). Add hexane (2mL) as g “kee or” s}fment o\the comb‘med /éxtract
Concentrate the extract to 2 mL by rotary evapor@tton Transfer\the extract to & céntrrfuge tube
with hexane rinses and concentrate to 1 mL.”' The e)ctraci\r\ reatiy fbr ’tr\ e Florisil cleanup

procedures (Section 6.0). - \_\ \ .
/ R \, . o ~

\\\\\\ . \\ \\ \

\
n,\

//
S
Ve

2y

\/
Option 2:

The round bottom flask contarﬁlng thexract the F Itra“te is ESefd as the flask for the
soxhlet extraction procedure QeRS 4\1a COnsbque fy the exlr;lcts are combined prior to

the soxhlet procedure. .~ . S N
S T - \\ -
<\ — \\ i /\ \“ S />
P '\\ Q ™ N \\\:u\\. \\/ \\ ;\{
5.4.2 Water Solvent Extraéhon«PrecedUre RN - 7
\ o \‘\ \ Sl N //

/
Clean water (ag dnnkmg wate\)\do\es no“t\%qurre filtration.
<\ \ \\
Add an allqbq(\)\oT\me appn n\Te surrogat,e/ standard solution(s) to acetone (~1 mL).
Add the soluthn to a meekureq sample (1 ‘L)\ |h a separatory funnel. Allow the solution to

separatory funnel and shakmg wgorously\for two minutes. Collect the dichloromethane layer in an
Erlenmeyer ﬂaSKWRepea? the ea@rachon twlce more. Combine the dichioromethane layers and dry
ove,r anhydreus bowdered sodrum sulphate for at least 2 hour. Transfer the extract to a Kuderna-
Danlsh ﬂask“(S&O le W|\h\d|ch[or0methane Add boiling chips and hexane (2 mL) to the KD flask
and conc:en’trate the. extract to 2‘mL (water bath 60°C). Transfer the sample to a centrifuge tube
with hexane nnses @n&cqncentrate to 1 mL under a gentle stream of nitrogen. The extract is then
S e \

If only coplanaN[.‘E”C‘;Bs (Analysis Code N) are required, the extract can proceed directly to
coplanar chromatographic cleanup step (Appendix B). Depending upon the nature of the extract,
some extracts may first require Florisil cleanup (6.0).
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PCB/Pesticide

5.5 Samples Submitted as Extracts

This extraction procedure is applicable to the matrix listed bgfbw.\

Matrix Sample Size
Solvent Extract One Extract

/
» Weigh the extract in the original container, (\

o Transfer the extract to a centrifuge tube 6rw“an" Eﬂe}neyer flask wath\nses using the

same solvent as the extract. e N
* Re-weigh the original container o cejt has alr-»dheg\\\\ \\ “ Ny
¢ Record all weights on the worksheet. ) \ - L \\ \>

<\ /\\ . \ AN

If only PCB/pesticide analysis-is. r\eqmred/ sp@g\e\em& with-aliquots of the appropriate
surrogate standards solution(s).” If multbie analyses are [eQU|Fed spike the portion of extract
designated for PCBlpestlmde\ analysis-. W|th allquots 0)‘/ the approprlate surrogate standard
solution(s) after drying and spl“tt{ng of \he ext{a\(ft U N o P

Inspect the extraét for" thé\preSQnOe\ot“watér Iﬂess\ihé/n 3 mL water, transfer extract to an
Erlenmeyer flask with solvenf nnses (thq\same/ solvent as sample) and dry with anhydrous
powdered sodium s(nphate Transfer: the. extnact{@ a cleén round bottom flask with solvent rinses.
Concentrate the eﬁrqct to. 1‘0 20 mL by rofa:y evapocaﬁon in preparation for sample splitting.

if greatéﬁ than SItlk of\ ter is. V|5|ble transfer the extract to a separatory funnel with
solvent rinses- (same solvenTas‘&amble) and separate water from the solvent. Save the solvent
layer in aiclean Erl“enmeye?“\ﬂask Extract\the;water layer in a separatory funnel with two portions
of the solvent Add.the SoNenf extracts to\the original sample in the Erlenmeyer flask and discard
the water. Dry the scilvent\w\th annydrous powdered sodium sulphate. Transfer the solvent to a
clean rourtd., bottom ﬂaSk WIth\soNent rinses and reduce volume to 10-20mL by rotary
evaporamms \\ \ e

&&mme from the_ batcb' sheet if the sample requires a single or multiple analysis. If
multaple analyéls is ‘req ed, gravimetrically split the sample into equal portions to satisfy the
analysis requ‘rrements and'record all sample weights. If only a single analysis is required, save %2
of sample for back-up. When splitting, always save a back-up portion. Check the batch list for
detailed splitting and surrogate spiking instructions.

If the sample is not a hexane extract, a solvent exchange to hexane must be done before
proceeding to column cleanup procedures (Section 6.0).

MLA-007 Rev. 7 07-Aug-2002 (formerly AXYS Method Doc. CL/01) Page 48 of 94



This document is the property of AXYS Analytical Services Ltd and contains proprietary and confidential information.
It may not be reproduced or distributed without the written permmission of the owner. Copyright 07-Aug-2002
AXYS Analytical Services Ltd, PO Box 2219, Sidney, BC, Canada, V8L 358. Tel. (250) 655-5800 FAX (250) 655-5811

PCB/Pesticide

5.6 Milk Extraction — Solvent Extraction Procedure
This extraction procedure is applicable to the matrix and sample size listed below

Matrix Typical Sample Size h RN
Milk 40-50¢9

acetone:hexane in a 500 mL separatory funnel. Add\ \allqimts o\'surgg],ate stahdards WhICh
have been dissolved in ~1 mL acetone. Shake the mixtyre. for\2 min_ahd allow the\tayers to
separate. / \\.\ “‘\\ < e
</ \\ N \/\ \ N \\\\ﬁ
2. Transfer the aqueous layer to an Erlepme\er fTask a\d the\Jgexa}e aye ~to a separate
Erlenmeyer. Return the aqueous Iayer (b the separatory« funnet\gnd\{gpeat t‘ﬁe extraction with
hexane (200 mL). Combine the hexane ext,raets Discard the. aquebus Iayer

\, e, \\ \ /

\.\ \ \\

(2 x 50 mL). AN N \\ ,’ \ N

/ e

=<
o

/
/
A%
7
<
7
.,

4. Drain the hexane extraczt/\rttq an\Eﬂenm‘eyerﬂé.k\aﬁé dry\o\ver anhydrous powdered sodium

FaN R

sulphate. SN S \ RS /
/ \»\ '\ . \ A
5. Transfer the dneci extracf to a 5Q\\0\mL\f \}d bottom flask and concentrate to ~5 mL by rotary

N R

evaporation. \\ U “ \/

/"* \\\\\ - '\\ \‘\\ \;\\\\ {{' ‘ \.\\ \\\,
6. Lipid Determmatlon”“ \Transter the extract to a 50 mL graduated cylinder with ground-glass
stoppe/r and drluté to 30, mL mark: wtth héxane Pipet two 2 mL aliquots into tared weigh boats

\"\/

for graylmetnellpld aﬁalys‘t& WY
p— \ “\ \ \ \\ \‘M“m/
/
Transfer“tﬁe\ r&naamﬁg extraét to‘c; 100 mL round bottom flask and concentrate to ~1 mL by
rgtan] evaporattqn “Add ‘t mL“dlchleromethane

-..‘J

\ \
\ .

“”\
8. Load‘\the\ extract‘ onto ”ejl Biobead SX-3 column and elute with 325mL 1:1
dlchloromethan&ﬁexarte Discard the first 150 mL fractnon Collect the 150 to 325 mt. fraction.

,,,,,,,,

If only coplanar PCBs (Analysis Code N) are required, the extract can proceed directly to
coplanar chromatographic cleanup step (Appendix B). Depending upon the nature of the extract,
some extracts may require Florisil cleanup first (6.0).
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PCB/Pesticide

n

o

Blood Extraction Procedure

This extraction procedure is applicable to the matrix and sagfﬁie\size listed below.
SN
Matrix Typical Sample/Size. ™. -

AN
N
N

Blood 5t020g . . \ \\ /\\
" \

Accurately weigh a sample of serum (5 to 20 g\)into éQSO
aliquots of surrogate standards and allow to eqwhbrate”fqr 30. m| .

”\/

\
Add 10 mL ethanol, 50 mL hexane anc?\'w\mt‘eathrated ammbn\m\suiphate to the

\

sample and shake for 30 min on the shakertab1e s N w \ Y

S
N N .
m\‘\ \ \\\ \‘\ \v/
s N .

*Note - The volume of ethanol a’nd ammqnlum sh}lph\te sho\uid b%umllar to the sample

size and no more than one thl[’d the va{Jme of. hexane used . Y

VAN

Decant the hexane Iayer lﬁto a 500 th separg,tory funnel .

-
,,,,, N . .
s \\ AN \v

Add 50 mL hexane fo ﬂhque\bus Iéyer“n the r\c{md boﬁom flask and shake the mixture
for 30 min on a sha\ker table\ Decaﬁt the hexané\mto the separatory funnel containing the
first hexane extfactlon /Dlsbard the\bottcirn ﬁqueeus ayer.

/\ \_\\ < \ .\ \‘\\ \n

S
Backwash the hex\\ne ektract by shaklng wlth/Seastar water (2x50 mlL) to remove any
resudua}”ethano\[ R Y

. ™. \ f
\\ T :\\ \\\ . N
e \ \,\ \\ \

Dram the hex‘ane extract into- a 500 mL. erlenmeyer flask and dry with anhydrous sodium

SUIphatem“" \\\\ \\ N
\ A\ . — /

N .

™~

oo

< Fllter the ahed e\xt@c?t th“rou@h baked 934/AH filter paper into a 100 mL round bottom
. flask: ‘Evape@te‘just o d?‘ynesé by rotary evaporation.

S “ ;

le\d Determlhtlon =Add 4 mL 1:1 dichloromethane:hexane to the round bottom flask.
TransTer twcr400 TL subsamples to tared weigh boats for gravimetric lipid analysis. Refer
to SOP LAB-30 (SI,A -30) “Micro-Lipid Determination”

Load the remainder of the hexane extract onto a Biobeads SX-3 column and elute with 1:1
dichloromethane:hexane. Refer to the most recent Biobead cutpoint determination for the
elution volume. Discard the first fraction. Collect the second fraction.

Concentrate the extract to a small volume by rotary evaporation. Transfer to a centrifuge
tube with hexane rinses. Concentrate to 1 mL under a stream of nitrogen. The extract is
ready for the column cleanup procedure. (6.0)
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PCB/Pesticide

If only coplanar PCBs (Analysis Code N) are required, the extract can proceed directly to
coplanar chromatographic cleanup step (Appendix B). Dependlng upon the nature of the extract,

some extracts may require Florisil cleanup first (6.0).

//
{
e
N
N
//‘"\\R\ .,
S
SN
PN
N
IR
4 /
N e
\.\ //\\
N
S \\/
\.\\\\
-\,\\ ™,
. - \\
/A\. \ }\‘\ " \\
S ~ o ~
<.\ ~, . AN . \\
e . N .
N \\ . .
NN RN
N 3
s NV ~
/ P S S ™ i
I \\ . ‘\\\ "~
/\‘\\\ <\ A7 \\\\ NN
~
Q\ \\\ \\ " \& N \\ \\_‘\
N - S /> N \\\ ~
. S
s T \\\\ h ~ o )
RN ™ .
. P . N
\\ \\k‘\\ \'\ - \\
T S, N
7 T, \'\ NN N
i -, . N 7
H " \\ . S 5
. S . N
-, Sl ™ N o S
\\ { e \\\\\ S \}
NI “ N s
e w-\\\\ \\ ™~ \'\ \\~ \\
/ e SN S
: SN NN P
~, \ N 7
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PCB/Pesticide

5.8 Ambient Air (PUF/Filter) Extraction Method

This method is applicable to the analysis of amblent/a\rr samples The PUF and
associated filter(s) are extracted together as one sample. e

/‘\\\\‘ \\\ '\)\\\,\\'
Matrix Typical Sample<5' \\\ \, \ /"\,\
Air Sample PUF + Filter(s) A Y >
“\\\\ \\\ ~ \\ - b \\\
/// \\\‘\ V\\ \ \\) h :\\ / 4
5.8.1 Sample Preparation S P NN R
< SN, v
AR SN \‘YQ
N -, .
Using clean solvent-rinsed forceps, trarfsf e PUF g\m Iterts) to \)\(h'iet thimble.
y /\\_\m \__\\ \\ . \\\ . \)\/
O o
5.8.2 Soxhlet Extraction Procedure / \“f\\\ Ny N “\\ e
< . \ \/
Place the soxhlet thimble con a\mm( he/PQ\F an&?iﬂer in a\soxhlet apparatus. If a
single analysis is required, spike ttie- surgbgate solutlpn b‘nio le prior to starting the

extraction. If multiple analyses are reqwred splke/the SUFIC gate; after the extraction and
extract splitting procedure.. Heat the\ sample \Qnder re/flux i"‘or 16-20 hours using 80:20
toluene:acetone as the /sow\ent\ AHQW the \ext\ac\t\ to coo{/and concentrate by rotary
evaporation to 5-10 n)L Gréwhﬁetrlcally\epl’t \t\hé\ extracf\(tfescnbed below) into two equal
portions, one for the @CB/Restlmde a\naNsS\and one as back-up. If multiple analyses are
required, refer to the éetchl.lstfor extrgctsphttmgmstrucﬂons

//’"n-.\\\ \\ \\ \:\"\h\ // \\\ \)
Sl A
58.3 Grav:mefnc Spl\ﬁm\c}Promdu(es N o
o ~
,/ M“\“\ \\ \“ \\

Tfansfer the ‘extra\ct \ibaa tare\d cérf> trifuge tube with solvent rinses (1 toluene rinse
followed by\@ hexane rlnse\e) y\smg a- harance that weighs to three decimal places, weigh the
centrlfuge tube wi"th ext\act to, d&term;ne the total weight of the extract. Stir the extract with a
voﬁtex rnixen Usnng a Clean Pasteur pipet, transfer one-half (by weight) of the extract to a tared,
clean glass\ampoule Record thé weight of the extract. Seal and label the ampoule. If multiple
analyses a\re required\use the/ procedures above, splitting the extract into the designated
number of pb:[lons and sealmg the portions in ampoules.

\\ i

evaporation. Transfer the extract to a centrifuge tube with hexane and evaporate to “just dry”
under a stream of nitrogen. Add hexane (1 mL). The extract is ready for column cleanup
procedures (Section 6.0).
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PCB/Pesticide

5.9 Stationary Source Air Samples (Stack Gas)

5.9.1 Sample Preparation 15\\\

labelled A to F or 1 to 6. It is essential that the analyst conflrm ati\e iabels on tk\e Sample
container match those on the sample log-in mformathn prior cammehc;ng extractlon
\

., N ~
/ \ hS it > \\ Y ”) \\\‘\ h
procedures. / N ‘Q\\-\/
<’/ /> ™~ N N /)
_ 4 _ o /
Front Half of Train A N

a) Container A (1) PN o N
e T N \\“\\ RN \J
\\\“\*‘\\ \\\ \
The hexane/acetone rinses frgrﬁ the ﬁrc;\&l|nen§‘nozzle cxc[on\e and front half of the
filter housing are in container A. S/ A\ N N
\\\\ \\/ \\\ \\ \\\ M“-\‘“‘w\\ />

Concentrate the rmsg/ to near-. Hwness’ by ):o\tary\evaporatlon followed by
evaporation under a nltrogen\§trqanf\ Tﬁar@fer\ﬂwe %slvd’ue wrth‘toluene rinses to a beaker
containing anhydrous soduim sulphate (NaZSQQ 20° g; Mix well The mixture is ready to be
transferred to the soxhlét th\l\"mlﬂe Sec\on 5 Qq \ N \‘\/

\

\\\

N
b) Contamfer &(2} \\/ \>\ N :i‘“ .

S

- e s
~,

. - \\\ { N
A partlculate ‘fﬁte[ is i i c@\ntinér B.

e \\ “\M \

‘‘‘‘‘

Tﬁansfer the: f‘ qu ?o:\a clean\@redffplece of foil. Weigh the filter and record the
weight on® the! work\ shae‘tx The filter |s ready to be transferred to the soxhlet thimble
contaln:ng XAD resln and cbrﬁamePA reS|due Section 5.9¢.

3 S \ ™~
{,- . o \ s ™, b \\ /

Back Half of Train ST
i

e,
\\ < .

e

c) Gontameic (32
XAD resin |s “in- confalner C.

Place a soxhlet thimble into a large glass funnel, which is set in a beaker (400 mL).
Handle the thimble with a clean piece of foil. Remove the glass wool from the XAD
container and place half into the soxhlet thimble. Rinse the XAD resin from the container
into the soxhlet thimble with acetone. Place the other half of the glass wool on top of the
resin. Drain for at least one hour into the beaker.
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PCB/Pesticide

Transfer the residue/sodium sulphate mixture (Section 5.9a) with toluene rinses from
container A and the filter from container B (Section 5.9b}) to the top of the soxhlet thimble
containing the XAD resin.

Add an aliquot of the surrogate standard to the soxhietihimbte If m\ltlple analyses
of the extract are required, refer to the Batch List for t name(s) and“volumejs) of
surrogate standard solutions. \\ N
f\\

The acetone rinses are ready to be com/bff'led Mth the\\rtéﬁ of coht\mgf E
(impinger water washes) (Section 5.9e) in a sepagatory funnel

\\

/r/ -, )\? \\ y \ \ \\\ \\\ \‘n
. N S \ i \ \ . ‘\\ /»
d) Container D (4) — \\ \\ L N
T

Hexane/acetone rinses of the ce{ dBQSer cou aﬁQbacg \T\Of\ﬂﬂer housing are in
container D. .
< N

Dry the contents of cont/aiﬁer DWJﬂ'\ powderé? anﬁth:s sodlum sulphate (Na,SO,)
if any water is visible. Concentrate by rgte}y evapéﬁatlong “Fr}an/ér the extract with toluene
to the 500 mL round bottoﬁﬂa\sk us‘eq for,_ the SOXhlét extrabtlon of the XAD and filters
(Section 5.9c¢). N \ ™ \,\ \\ /

/’ > \ \ 0 \\’
e) Contamer E(s) < S \

tmpinger mnhﬁs\q\wQar i nsesxa |n\cpnta|ner E.

/
'
RN

\ et

Transfer the\eontents of th“e cbn\ner to a separatory funnel. Rinse the container
with dlchloromethape* Exi‘\acfby shakmg w{fh dichloromethane (3 x 100 mL). Combine the
extracts, dry W{th \‘“pqwder\éd\ anhydreqs sodium sulphate (Na;SO,) and transfer to a
Kuderna Danlsq ﬂask (5(0 mL) Add toluene {1 mL) and concentrate (water bath 55°C).
Transferfthe ext\ract with tbluehe Tirses to the 500 mL round bottom flask used for the

soxhlet e)ttr:actlon of fhe XAD and filters (Section 5.9c).
. \ e ./

—
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PCB/Pesticide

f) Container F (6)

Final solvent rinses of the condenser coil, back half of filterholder and impingers are
in container F. This container is not always submitted by the client:~ N
/ \\ e \\
Dry the contents of container F with powdered anhyd<ro\us sddlum su\tate (Naq%d,)
if any visible water is present. Concentrate by rotary evapm(atloh\T?‘aqsf‘ermt\e‘xtrae{ usi _
toluene, to the 500 mL round bottom flask used for thq\soxmet ext(actl\on of the\XAD and

filters (Section 5.9¢). 7 \\\ A \\/
R
. /\\\“\ e \
59.2 Soxhlet Extraction Procedure NN \ \ \\\
S N

Add 80:20 toluene:acetone (300 b ) to the: 300 mt. roun\d\bchto\m fla%k and extract
the XAD/filters under reflux for 16-20 OUI‘S\ Mgw the ‘Bxtract. to c\ekafpd concentrate by
rotary evaporation to 5-10 mL. The extract i§ read? to B grawmétr:tcally split into two equal
portions, one for the PCB/pestlade_ anélysG\and ohe as back-upk If smultiple analyses are

.,

required, refer to the Batch Llst fOr extract sphttmg mstfuctlons ) \\‘
P \\ ~ AN A \\ o

/\ - ‘"‘\\ ™, \\ \\\//
™ RN . N
5.9.3 Gravimetric Splitting’ Rroce\aﬁ're;\\ NN /

// - \\ \ . \\\ \ \//

Transfer the éxtract <to a tared chtN(ug tube\ Using a balance that weighs to three
decimal places, wé gh.the centr' fuge ™ tube™ th extract to determine the total weight of the
extract Stir theextract WIt:h ‘a\vorte& ?nlxei* \Usmg a clean Pasteur plpet transfer one-half (by

\\\\\\

.
n.\

H

procedures (Qectlon b\Q) o /f
\ NN

AN

. y

\N“\v\. vl
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PCB/Pesticide

6.0 COLUMN CLEANUP PROCEDURES

Sample extracts are cleaned up on a Florisil column fof which column cutpoints are
regularly determined. The following fractions are eluted from the Flonsll column

‘\\ ‘\

.
e E1 contains non-polar and moderately polar chlon&ated pes{cuﬁes F'QB xséngeners

including coplanar PCBs (NOS), chlorobenzenes,@nd toxa ehe.. “ \ p
/ \\\\\ \\\ \\\'\\\\ \"\\\:\. /’j

T ™ .. ’ \ /
S ™ . N~ ™. \\/

“

« E2 contains the more polar chlorinated pestlmdes > ™.

e
/ " /

Some extracts require additional cleanLé\prECed/\ ures té\femo\ve\mtééxi\(:e These

procedures are described in Section 6.2. -

~ I NN

The additional cleanup procedureé forihé\analyms\of \planar F’QBS (Analysis Code N) (if
requested) are described in the Appeﬁdlx C. YR ‘\ \1\ - .

S .,
., . L "

7 . -
e \\ \\// > \\ \“\ Ry /’>

N . e

6.1 Florisil Column Cleanuﬁ of E1 andEz\ / N
\ {“\\\\\ N \ AN / \\/

Quantitatively trags(éﬂ th\é emact\and\hexa;\e rlnses/ (3 x 1 mL) to a Florisil column
(8 grams, 2.1% deact )éted) for\ cleénu\p andJréfptBnat‘bn/ The extract is separated into two
fractions. Elute the cOlumn wlth dlcﬁIQ[omethane”hexan‘e (15:85, E1) and collect the eluate in a
round bottom flask{_ Elute\the colt.sr?fn«with dlchloremethane (E2) and collect the eluate in a round
bottom flask. Use. the elutton ‘volumes deterhmnéd frém the Florisil cutpoint determination of the
particular batch e( FIorisu \Typlca1 Qutpomt are asfollows:

"

/
E1 15: 85“d|\h|g>rqm‘éthane he\ane\/ 45 mL
E2 dlcﬁofbmeth“ane . 50 mL

N SO NN \ -

- \ S SN ™S

&\\ Concentrate eaqh >act|6n to a}small volume (~ 1 mL). Add activated copper to sediment,
soil, partlculate fi Iters wateT effluent and hexane extract E1 extracts to remove sulphur. Transfer
each extract\to a eentnfﬂge tube with hexane and concentrate the extract to 500 TL under a
stream of ﬁrtrogen Trans{er each extract to an autosampler vial. Concentrate the extract to a
small volume under a genﬂe stream of nitrogen. Rinse the centrifuge tube with hexane and add
the rinse to the autosampler vial. Concentrate the extract to a small volume under a gentle stream
of nitrogen. Repeat the rinse and concentration sequence twice more. Add an aliquot of the
appropriate recovery standard to each extract. Adjust the volume to 100 TL with hexane. Cap the
autosampler vial. The extract is ready for instrumenrtal analysis (Section 7.1).

E1 is analyzed by GC/MS for some or all of the following: Aroclors, most chlorinated
pesticides, PCB congeners, coplanar PCBs (NOS), and chlorobenzenes. An additional GC/MS-
ECNI analysis determines the concentration of toxaphene.
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PCB/Pesticide

E2 is analyzed by GC/ECD for the most polar pesticides (Section 7.2).

If coplanar PCBs (Analysis Code N) are required, proceed<to\\e separation and cleanup

of NOS (Appendix C). Sl .
\\‘\. \\\ \\\’\ A
. ~ P
6.2 Additional Cleanup Procedures . \:‘\\\ G \~>
,.\\\.\\ \\\

\

Any of the following cleanup procedures mﬂy be usea\m a\ddltl s to the rou\}e\éeanup
procedures. Depending on the nature of the matnx or extréct an analyst may rfth‘i additional
cleanup procedures pnor to mstrumental analysls\the mstrumental\analyms\has been carried

\\\\

Chemist or QC Chemist. e ‘\;_» \ \““ \\,\ \ ,,>
<’\ </ /\ \\ \ T \\\\ .
Biobead Column e \/ RN ““ J

Uncap the autosampﬂe( ial. Zf”ans?S? tbe\eét:act/to \a\\ceﬁtnfuge tube with enough 1:1
dichloromethane:hexane to<m\( \Blumé 10\2 ‘mk., Load tp’e extract onto a Biobead column
and elute with 1:1 dIChIOI/ methage hexane ‘Gollect the Qeco(nd fraction. Refer to the most recent
Biobead cutpoint for the volume of Sleent toqolléct Cohcentrate the eluate by rotary evaporation.
Concentrate the extract to 1 mL\b)? Jotary eyaporation and transfer to a centrifuge tube.
Concentrate further under\a stream o? mtrageﬁ\and transfer to an autosampler vial. Adjust the
volume to that sPec'ﬁed for the fractlon in Sectlons 8.1,

\ m\‘\\ Y \\
wwwwww N SN \\
Alumina Column TN AN ™
- \\\ Nl Y
. Tl D
- Thls\clt\a‘anup proceﬂure\cannat be used if pesticide analysis of the extract is
reqmred TN \.\ RN b
\ i s .f \\\ \\\_5 %
N

Uncap the autesampler wa‘l Transfer the extract to a centrifuge tube with enough hexane
to make fhe vblume\ﬁto 1 mL “Load the extract in hexane onto an alumina column 6 9, 1%
deactivated). \gut the column with hexane (15 mL, discard) followed by 1:1
dichloromethane: hexane (35 mL, retain). Concentrate the eluate to 1 mL by rotary evaporation
and transfer to a centrifuge tube. Concentrate further under a stream of nitrogen and transfer to
an autosampler vial. Adjust the volume to that specified for the fraction in Sections 6.1.
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PCB/Pesticide

6.3 Acid Wash

CAUTION:  The following cleanup procedure cannot be use{f péstlclde analysis is
required. o A \\\
Ensure that the extract contains no re&duilg;a’tﬂ N

Limit the contact time between the extract 1§04to no\rﬁore than 15
minutes per wash. / Sl BN /

/\\ \
Transfer the extract, with rinses to a 125/ mL?gpa atbl:y tm\é! Add &ce/ntrated
sulphuric acid (30 mL) to the extract and shake for 2 mmutes \Le?\s\and ng moré than 13

minutes). If the aqueous layer is strongly coloured repeat/fhe pre.cedu\é up ta?}m&'e washes with
H2804 ) //\‘\‘*n.h\ \\\ \\ \.\\ N w\\\\ \\:\;v/

<\ \N~\‘ \\\ \ T
Wash the extract by shaking with Seas?tar water\T raﬁ‘ster t\b or@anlc layer to a clean

250 mL Erlenmeyer flask and dry ovér anhy rous/\soqum sulphate (5 10 g, 10-15 mlnutes) The
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PCB/Pesticide

7.0 INSTRUMENTAL ANALYSIS

7.1 Quadrupole GC/MS Analysis of E1 for PCBs (Aroclors,éhd\Congeners), Pesticides

and Chlorobenzenes . \\\:\.\\
P \\\\\\\.\ \,\\\ \\\\
Sensitivity Ie/ \a\ L \/ \
The sensitivity of the GC/MS is checked at, asf\ vee y\(reL after any mstrurﬁent
maintenance. S \ N " o \\\ /
\
e Signal-to-noise ratios must be greater than or,e/ ual to 3> 1 f\r 10 pg of pp'- DDT,\HCB and
PCB 118 and 20 pg of oxychlordane |nJecte;d\ O N \_\ o \..,\.\\
™ N RN ™ S o 7
. //‘ . \‘\\ \\\‘ ‘\\ \\« \.\ >
GCR fut T N . \\ i "
esolution a \\ O T\ - N Ny

fon mustxsatlsfy\theffollowmg criteria.

e
N

The GC resolution is checked d’ally \'I“he},‘resolu;\

e The maximum peak width at half thght’ifor pp-ﬁDT IS\TVG seconds there must be baseline
separation of p,p’-DDD and o,p-DDT._ e 7 \\ S

¢ The valley height must be <éO% of 1he sméHest pqak hgigh\t\o\f ihe PCB 31/28 pair.

o The PCB 209 peak muéf\be sym\metﬁcai Wlﬁ‘l\neghglble t§|llng and with a peak width not
exceeding 20 seconds/\“\ NN NN N

e The percent breakdown o\f\DDT is sbe‘eked\ev\er 1\2 hbu/ rs and must be less than 15%. The
breakdown is mon‘tored by checkrng the\breakdown iof *C-labelled DDT in the solvent blank.
The % breakdo@n is- Qéic\l\ted as*fp]ows R /

d \‘\\\\\ N \\ \

%Q\reékg;;vn - wo\x\(.gu?n of deg\édatlon peak area (DDD + DDE))

(sum ojflll peak areas (DDT + DDE + DDD))
. \‘\ \\c

FFFFF
i \\\ \\ \. \

o Ifanyoﬂhe abb\(e cr\fErla are ﬁb‘( met the GC column and/or injector must be serviced
before contlnmhg thh the\a\na1ys“s N

\\ \\\\\ ; \.

Cahb
Initia callbratlon\l\peﬁormeﬂ using a series of five solutions that encompass the working

concentratlon\[ange of thé instrument. The initial calibration solutions contain a suite of labelled
surrogates, recovery standards and target compounds. Calibration is verified at least once
every 12 hours by anaIyS|s of a mid-level calibration solution. The frequency of initial
calibrations is specified in SIN-028. Depending on the request of the client, either continuing
calibration protocols or bracketing calibration protocols are followed. Continuing calibration
protocols use the mean RRF’s determined from the initial calibration to calculate the analyte
concentrations. Bracketing calibration procedures use mean RRF’s from the analysis of the
mid-level calibration solution to calculate analyte concentrations.
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PCB/Pesticide

+ The relative standard deviation of the RRF’s must be <20% over the calibration range
except for "*Cy,-p,p’-DDT which must be <25%.

» Continuing CAL VER: RRF'’s from opening and closing calibratien standards must be within
+20% of the mean RRF’s from the initial calibration, except %Oﬁ‘IQC‘fg?p,p'-DDT which must
be w1th|n +25%. b

12-hour perlod " \

/
Analysis h \

/
High resolution gas chromatography/tow < <resolut|oﬁ) mass. \s\eqtrOmet \HRGCILRMS)
analy5|s of the E1 fraction is done on a Finnigan In I\cos SEma\sspect?‘ometerW(M eqmpped with

\\\\\

an Agilent 7683 Series Autosampler, a’nd\an HP Cher‘r\rstatlon A J&W DB-5 chromatography
column (60 m, 0.25 mm i.d., 0.10 pm fi f Im thlgl(ness}li cbupled direetly to‘the MS source. The MS
is operated at a unlt mass resolut:on\m thq el’ectron Jon|2qf|on (E}»mode using multiple ion

splitless/split injection sequence 1\5 used 'Lhe\ians acqulred araTlsted in Table 4.

.\ \\

A typical extract Moiume\ |§\100\pL‘\1\\ 1. 2 ph is mfected If necessary, extracts are
diluted to bring ali target responses w‘thln\the callbratlbn range.

Typical opefa?ing Gorkntlphs\for\thg GGIMS are/presented below.

\ pd \\
GC\Temperaimre Proqrém \/ General GC Conditions
Temp ° C) ™ [ s \“\ Injector Temp (°C) 280
Hold time (rﬁm)\ [ 1.1‘ .. [Anjector Splitless, 2 min
Rate 9 (Cmin Y ] 15 | Carrier Gas Helium, 200 kPa
T Temp PGy o M50, | Maximum Temp (°C) 325
| Hold ft|m\e\(m'n} e
\‘\\ Rate (C® mlri"\) e 53 MS Conditions
) :remR(°C) ______ 250 Source Temp (°C) 180 (Finnigan)
R \\ - 230 (Agilent)
Hold tih‘la\(rﬁ‘ih) 0 Electron Energy (eV) 35 (Finnigan)
T 70 (Agilent)
Rate (C° min™) 50 Trap Current (pA) NA
Temp (°C) 320 Mass Resolution NA
Hold time (min) 11 Detector Voltage (V) Variable

The Instrumental Analytical Chemist is referred to Instrument Method CL-QMS-1.3,
documented on the QUAD-MS (Prolab) Method Summary Form, for further details of the
instrumental analysis.
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PCB/Pesticide

Analysis Sequence
The sequence in which a batch of samples is analyzed, after successful calibration, is as

follows: N
Calibration Sample RN
Reference Sample P \\\ \\\
Toluene Blank (containing "*C,.-DDT) <\ S A~
T ~ “ ~
Procedural Blank o~ ~ Sl L N
™ T A 7
Samples /\\ . \\ o /
. . g \\\ \>
Calibration Sample SN W \‘\/
o ¢
Where greater sensitivity or higher mass’resolution (tb resoli?e m\te s) is required,

the analysis of pesticides and PCB congeners ?ﬁay be ’éonatu:teﬁ\by two- ep\ar te’i—IRGCIHRMS

/

, AN NS
Analysis Instrument M/‘théd Number
Pesticides / CL=HMS #1.01 (oghtmumg banbrahon)
¢ | CL-HMS #2.01 (bracketing calibration)
Pesticides & Chlorobenzenes ™, “|.CL-HMS-#5.01"~. ™ y
Congeners //\:\\ PB—UM&#M1 (bracketing calibration, DB-5)
SN PBHNS #.01; cohtlr;tl‘mg calibration, DB-5)

< \\ \ o’ ) \ \\\ / .
72 GCIECD N\alySiQ of\éz for Piasﬂcrde‘s
\ \ \ _\ \.\
ST \'\’\ Q\’“‘ N O
Sens:tlwfy N . ™,
THe sensmwty \0} he\ CJMS\TS Cﬁ/ecked at least weekly and after any instrument

"\ \ \\ \\\

\ \ /
LN Signél-to-nmse ratms mbst be greater than or equal to 3:1 for 50 pg of methoxychlor

\ln}eet?d x",‘:k”"”"\“:‘\w\. jg

., s o

%
kS
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PCB/Pesticide
GC Resolution
The resolution of the GC is checked daily when samples are being analyzed. The
following criteria must be satisfied. ~

4 .

e The valley height between d4-I-endosulphan and I- en@osulph\h must be <50% of the
ds-I-endosulphan peak height or the separation of drwosulph\\ anﬁl—endPSulphan
must be >0.15 minutes. O AN

» The breakdown of endrin is checked every 1 :_)aoixrs and must be\“tess than\ZO% Th’e
percent breakdown is determined from the ana ys%df the sollh*ion Which contalns’ only

T /

endrin and is calculated as follows: (’ N o <

..

\,\ . \\ \'\\ \_
RNVAN N
100 x (Sum of degradation peék\aréas (enﬁﬂo ketqne + é‘ndrln aldehyde))
(Sum of all peak area\s (eridrin +\endrm ketcﬁu: + endrln aTdeﬁyde))
/ \\ o~ Q\, \‘\ I

% Breakdown =

before continuing with the analys:s N ‘\/ >\\ T

. “ . S
/// \\\\ \\\\\ y \\\\ \\\\ 4
r/ 4 AV
Calibration N / \\\\/)

Initial calibration |s/|5\e:f\rmed USI é\\geuc-;é of flve solutions that encompass the
working concentration rarfgebt the\[nstrument \The\mmai calr5rat|on solutions contain a suite of
labelled surrogates, ret:overy,standaﬁds Eand ”tar\g}at ctxmpounds Calibration is verified at least
once every 12 hour»s\“by anély3|s of" a, m\“d Ievel callbratlon solution. The RRF of delta-HCH is
determined from the. analysrs of a/ sepagatémld-le\Iel caf bration solution every 12 hours.

+ The relatlve\standardde\i‘atlon of the RRF' smyst be < 20% over the calibration range.
e The RRstroMthe mld Mnt caﬁbrat\bq standard must agree to £20% over a 12-hour period.

™ e . \ >
e -, \ e
\\\ . e \.\ o

Analys:s NN \‘\.\ S

“The E2 fragtlon 1s\a\|‘|al§rzed\ h)( gés chromatography/electron capture detection (GC/ECD)
ana!y5|s usmg a Hewlett Packard (HP)’ 5890 Series Il or 5890 gas chromatograph, an HP 7673A
automatn |n]ector S N| electron’ capture detector and an HP Chemstation. A J&W DB-5 capillary
column (6 0 25 mmid 0 10 Jﬁm film thickness) is coupled directly to the ECD source.

. \

The Inétrumental Aﬂalytlcal Chemist is referred to Instrument Method CL-ECD #3.02,

documented on an ECD._Method Summary Form, for further details of the instrumental analysis.
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PCB/Pesticide

Analysis Sequence
The sequence in which a batch of samples is analyzed, after successful calibration, is as
follows:
Endrin Breakdown Solution
Calibration Solution
Delta-HCH Calibration Solution (if required)

Reference Sample .

Solvent Blank /\\< .

Procedural Blank /

Samples (’/ N N

Calibration Sample \\\ s ~ . \\\_}\\}

Delta-HCH Calibration Solutlon (|f requu'ed) \\\\ \\ \\ \\\"
< N \\\ N /

Where greater sensitivity or hlghér}\ass resolutlcm\%{esol% |n\erferences) is required,
the analysis may be conducted by HRGC/HRMS he lhstrumental Analy‘héal Chemist is referred
to Instrument Methods below, documented on. HRQ\CMS \Method St;mmary forms, for further

details of the instrumental analysjs m\ / N
s
\ ,,,,,,, - “\4\ . R /
{,/\ \\\\\ <¥“\.\ \\\_\ \\\ N \\\ /
/\\

Analysis NN Instrumen\@et\hod Number
E2 Pesticides’ /.| .CL<HMS #3.01, (continuing calibration)
/\-\:\-\ s A \\ Lx—HM\S #4.01, (bracketing calibration)

MLA-007 Rev. 7 07-Aug-2002 {formerly AXYS Method Doc. CL/O1) Page 63 of 94



This document is the property of AXYS Analytical Services Ltd and contains proprietary and confidential information.
It may not be reproduced or distributed without the written permission of the owner. Copyright 07-Aug-2002
AXYS Analytical Services Ltd, PO Box 2219, Sidney, BC, Canada, V8L 388. Tel. (250) 655-56800 FAX (250) 655-5811

PCB/Pesticide

8.0 ANALYTE IDENTIFICATION

HRGC/LRMS < \

A chromatographic peak is identified as a target compoﬁ\d if th\\followmg criteria are met
for the quantification and confirmation ions: ™ - \\ \\ N
/N \ . \\\/ ™
1. Peak responses must be at least three times the tg}a’ckg?‘a%nms Iebe{\ e S
2. The relative retention time must be within the VY}IFdeW pred%tqdﬁom he initial cahB\tfon runs
and the surrogate standard retention times. \\ \ e N \ / g
Peak maxima for quantification and confi rmé(t;\ﬁ u;ms’ must commde W|th1n t\f\\seconds
The relative ion abundance ratios must be wlthhzo% of the\theorqtlcal R
5. Any response at the masses for PCB/cmgene?&cantéTnLng onhe_ o\ﬁ{wo mbre chlorine atoms
than the target PCB congener that occurs at\the same r‘etentltﬁw tImB as the target PCB
congener should be evaluated for pogsmle,neffe\ct \A fragment ion from a more highty
chlorinated congener may enhance the responsé -of 1he ta(get%corfgener Where the target

response may be 5|gn|f|cantly enha‘nqed the concenlratlo‘n is reported as a maximum

> w

o RSN ™ : N g
po s Slbl e Va|Ue ,/ . \\\\\ A)\_\\\ -.u\\\\ \\\:-\\.\ \\\/// \\},
- ‘ AN
AN NN NN /!
// ~ \\\\\\\\\\\ \\\ \\\/
I ’ / AN \\\ N
GC/ECD O < o N \\ )

A chrorpatog\faphlt:\g\eak is wj>ent|f|e¢as\e “target compound as long as the following
criteria are metfor the qu“antlﬁsa\ngn pegk v
A \\ b
1. Peak responses musjt B*e~a1 least r\es\iﬁes the background noise level.
2. The peak rr‘lust elute thhln the Tetentlon time window predicted from the calibration runs.

e \ \
-, . \\ '\ . \\ . \‘\ \\\
Y £ ™ ™ \\“\ \\\ \\ v
\ J ~ ~ y \
N
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PCB/Pesticide

9.0 QUANTIFICATION PROCEDURES

9.1 Concentrations Q \

Target concentrations are determined with respect to Q:the\a Ia\bdled surrogate or the
internal standard as shown in Tables 3 and 4. Mean relative réspohse fabtqrs (RRF) determined
from either a multi-level initial calibration series or a raryd-leéi callbratlon étandard/ruﬁet the
beginning and end of the samples, are used to convert I w p“eak araa\s in sample chromatograms

to final concentrations as follows: N
fhor ot s >
Vi
Concentration of Target = | 2 oo of Target } wet\ ta Qt$d(n } ™ 7
area of Qt Std N we;g of \sample {(gorlL)
{ng/g or ng/L) “ NN
\\‘\ \\\“\ ™ \,\/
where RRF - |22 of Target N concent:\/tl\ﬁnf Q\t\Std \\ \\\ L
area of Qt Std

conc/eﬁﬁ*&hogf;arg&tx RN o
and the Qt Std is either the suprogate }fr th (ntemal stanaaqd S
\ / \ . \

\\ \\\\\

Those compounds quantified_ a\gams{ a Iabekd \tandard added at the beginning
of the analysis procedure . care recovery \corre”cted by \the\ method of quantification.
Analytes that are quantlfled ‘agams\t a. rec)OVer)\f‘ standard\ are not recovery corrected.
Surrogate recoveries ar@dete‘rm‘ngd sl\mllarlyxaga\nst the recovery (internal) standard
and are used as general mdlcators ofbverall analytlcﬁl quallty

{ \ \‘\

9.2 Calculatlon\of Aroclor Eﬁ/uﬁr'z\nt 66 céntraﬁons

Aroclor/ equuateqt t\ncent tions E pe calculated by converting the summed
concentrations Of\a Suﬁ&bf Efﬁracte\}stlc PCB congeners to concentrations using empirical
factors determmedfrem the anaIyS|s\of Arocior mixtures’.

S .

\" »,\ VVVVV h \ \
~~~~~~ ~ \~- o
.

\ Arocior\‘1221 = the\sum of. PCB 1/3/8 concentrations multiplied by 1.9;
S Aﬂ'o“clor 1232 ='the sym of PCB 1/3/18 concentrations multiplied by 3.4;
™ Aroc;lor 124_2 ,,,,, the sumof) PCB 8/18/31/28 concentrations multiplied by 3.8;
PCB 66/44/49 concentrations multiplied by 5.5;
ArocTor 1254 -l the\sum of PCB 87/97/99 concentrations multiplied by 15;
Aroclor 1260 = the sum of PCB 183/180/170 concentrations multiplied by 7.1;

1. The congeners listed may have additional co-eluting congeners but these are insignificant with respect to the sums
2. Arolcors 1016 and 1242 may be reported as combined 1016/1242 using the 1242 factor if allowed by contract

Environmental samples with no clearly identified Aroclor signature are quantified as
1242/1254/1260 mixtures. Results may be reported as Aroclor 1248 instead of Aroclor 1242
and 1254 where the congener pattern clearly indicates this formulation. Other Aroclor
formulations may be reported by calibration against the specific Aroclor solutions.
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PCB/Pesticide

Where identification of specific Aroclors is required, sample extracts are reinjected
alongside calibration (single point) standards of the Aroclor most closely matching the sample
pattern and the Aroclor equivalents are quantified as in Section Q;O”us\ing the summed area
responses of 3 — 10 congeners for each Aroclor identified. " .

9.3 Quantification of Delta-HCH . NN

The target analyte, delta-HCH, is present in both.fhe E1 a d\Ezfra“ctlon“s Itﬁ/'lust be)
quantified in both fractions and summed to determln(/a/{fréconcemra ion'i the extraet To/
quantify this analyte, the RRF of delta-HCH must be’ detern*uﬁed f\bm callbratlon proCe;iares in
both analyses. For the E1 analysis, delta-HCH |s<\present l’n the call\brattonsoluf‘ ons.-In the E2
analysis an additional calibration solution is andly; yzed'\tO/d‘etermme the- RRF\ N

\\/

- \\ N T \\.\ ‘\\\\
9.4  Quantification of Technical Chlordane ”‘“m\;\ NN “\ v

Technical chlordane can be crza/ntlﬁe&by sumnl\n\the COncent’rat:th of Oxychlordane,
cis- and trans-Chlordane, and cis- a trana’ Nonﬂcthr and mgltlpTymg by 2.5.

L \~ \\'\/ \ \ \ \\\\\ o, /;
o

rd el N \\ ~
9.5 Detection Limits </ T \ / h
Sample specific detef” thn\hmlfs\(\DL s) a[\e d wél)rom the analysis data by
converting the minimum detectab\‘&a?ea to.ac \oncentr‘atlon f9Howmg the same procedures used
to convert target peak responSeé Lo concentrétlgﬁs “ﬁ\e éstimated minimum detectable area is
determined as three tlmgs the helghqu the n‘olse in the' im/z channel of interest, converted to an
area using the areé\hetght ratloof the correspcndlqg Iabelled surrogate peak.

N N
/'
/ e N \\ o Iy

9.6 Optlonau-llgh Cottqen\trétlo\lg Sample Procedure

Fof samphs\wnh ta(ge7 conCenTratloh§ that would exceed the working range of the
method an extraetlon stahdard\ tetra- c\lero\(ﬁ\ -xylene (TCMX) and PCB 204) is added to the
sampleprgor\to\analySta m%tead\oﬂhe labelled surrogates. The labelled surrogates are spiked
to a split partlon of the ektract‘tmmed\ately after extraction and the analysis is carried through.
The' (ecd eries of\the\é\xtraétlon standards are monitored to ensure quantitative recovery from

the extra\ctlan step. mFmal sample Concentratlons are adjusted to reflect the extract split factor.
AN

9.7 Optlona! Lo\nf Coxentration Sample Procedure

The splklng Tevel of labelled surrogate and recovery standards may be reduced by up to
a factor of 20, and the extract volume reduced accordingly to a minimum volume of 20 L.

9.8 Option for Non-Recovery Corrected Data

Where non-recovery corrected data is required to align with particular method
procedures (i.e., EPA Method 608, 625, etc.) final corrections may be calibrated with respect to
the internal (recovery} standards added prior to instrument analysis. Where this option is
employed the results must be flagged as non-recovery corrected.
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PCB/Pesticide

Table 4: Analyte lons Monitored, Surrogates Used, and RRF Determination for

E1 Pesticides and PCB Congeners by LR GC/MS

(Target compounds are listed below the labelled standard used for quantlﬂgqtion No entry in the “RRF
Used" field designates an RRF derived from that same compound.}

”\

\\ \\
- I o -
Gompouns e, [ e L o
Time (minutes) (Qt) (ch (CHax) S

*c..-PCB 52 -RS’ 26.6 302 304 130 i
13C4-1,4-DiCl-Benzene 8.43 154 CH52 . M6\ | e
1,3-DiCl-Benzene 8.37 146 1487 | 84 T
1,4-DiCl-Benzene 8.43 146 < 148, S 64 T
1,2-DiCl-Benzene 8.72 146 “po A48 64 L .
C¢-1,2,3-TriCl-Benzene 11.08 190 ] “.q88 TR N
1,3,5-TriCl-Benzene 9.93 180 e 182 [N 98 17
1,2,4-TriCl-Benzene 10.55 /180 182 96
1,2,3-TriCl-Benzene 11.08 S 1807 . 182 S 96
*Ce-1,2,3,4-TetraCl-Benzene 13.58 . 224 . 2227 | -208
1235/1245-TetraCl-Benzene 12.8 ~~f. 2187 214 | - 78
1,2,3 4-TetraCl-Benzene 13.58 216 |/ 214~ |, T8
Hexachlorobutadiene 1108 2258 ] 260 [~ 38 1,2,3,4-TetraCl-Benzene
’Ce-PentaCl-Benzene (162, -] . 256, | 260 20
PentaCl-Benzene v \'\1\6\2 S, 2800 252 64
Cs-HexaCl-Benzene 7 205 . | 292 ™ 294" 43
HexaCl-Benzene . 2082 - o 284 286 80
B3Cs-beta BHC S 2148 , 225 f. 227 48
beta-HCH e 2145 219 217 78
YCe-gammaBHC . PO 2172 [~ 225 227 48
alpha-HCH "~ ™ 20:43 - [ 219 217 78
gamma-HCH | o 2173 219 217 78
delta-HCH L o [o22B2 -] 219 217 78
BCio-Heptachlor ™. ™ ~2893 | 2r7 279 80
Heptachlor | ™~ "~ | ~2505- |» 272 270 50
“Cra-Aldrin | S e 27.83: 270 272 64
Aldrin N Y. 27.83 ; 263 261 63
*Cio-trans-Chiordarie. . "31:48 383 385 96
trans-Chlordane ™~ _ T % 31.40 373 375 96
¢is-Chlordane ™. 131.97 373 375 96
3G10-trans-Nonachlor T 3244 419 421 64
trans-Nenachlor 32.16 409 41 64

RS = Recovery Standard, added just prior to instrument analysis.
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PCB/Pesticide
Table 4 Cont'd./...
Rofonon | Cugnicaion | Confrnaton {on*pe':f:‘;,
ame Tlme Qi) (Cf) %Qt)\ Used
{minutes)

cis-Nonachlor 35.94 409 411 7 [~ 64 |
"*C12-pp’-DDE 33.33 330 328 \ “\78\ \ AN
op"-DDE 31.48 246 248 LNed e [ N
pp'-DDE 33.35 246 oyt T 64 [
'3C,2-PCB 138 -RS 38,22 372 st | . 34 e
"*C12-pp"-DDT 38.02 247 249/ N N
op'-DDD 33.82 235 . 237 RN R BN
pp'-DDD 35.82 235 | 072370 [ 84 N S
op-DDT 36 285~ [~ 237 L e85 |
pp-DDT 38.04 7235 | Tm0R3T A |
*C(-PCB 118 35.29 S 338y . 340 . 64 )
Octachlorostyrene 2954 {380 . 378 . 89
Oxychlordane 2079 | 85~ |, pep [ empirical from
Mirex 43,61 T27n | 270~ [y 52
*C1-PCB 52 -RS 266~ [{ @02 w304 N[ 130
*C12-PCB 3 “47.32- | w200~ w202 32
PCB 1 C s o188, | 190 32
PCB 2 7 1717 ] - 188 190 32 PCB 3
PCB 3 b 1232 0 188 . 190 32
*C42-PCB 15 S 2233 [ esa L 236 64
PCB 4/10 A 18123 222 . 224 64
PCB 7/9 S Ten193s ] w222 224 64 PCB 4/10
PCB 6 ST 19:85 [ 222 224 64 PCB 4/10
PCB 8/5 TN 20443 222 224 64 PCB 4/10
PCB 14 S s [ow208 L 222 224 64 PCB 15
PCB 11, ™. > >~ {217 | 222 224 64 PCB 15
PCB12(13 i . | w2207 |/ 222 224 64 PCB 15
PCB15 & e [ 2235, 222 224 64
TCMX —EX*-_ . et 1827 244 242 76
BCwPCB37 . o N | 2797 268 270 96
PCB 19 Sl e N 210 256 258 96
PCB 30 e /2153 256 258 96 PCB 19
PCB 18 17 2223 256 258 96
PCB 17 22.35 256 258 96 PCB 18
PCB 24/27 22.78 256 258 96 PCB 18

3 EX = Extraction Standard
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PCB/Pesficide
Table 4 Cont'd./...
Typic:’:zl ification nfirmation
Retanion | Oyerifcaton | Confivaton | B, e
{minutes) @) (C) ‘\(C\Fl(&t)\

PCB 16/32 23.22 256 258 e 06N L PCB 18
PCB 34/23 23.72 256 258 "96, | . PCB31
PCB 29 23.93 256 258~ 9§ - | /PCB 3t
PCB 26 24.18 256 258, 96~ | "~ PCB 3T
PCB 25 24.32 256 258~ 96, - PCB3
PCB 31 24.62 256 2587 [ 96 i
PCB 28 24.69 256 I 258 . f 0 96 N
PCB 33/20/21 25.22 256 .| o288 [~ 96~ |/ PCB3f
PCB 22 25 64 286 - [ 258 R w98 | ) PCB 31
PCB 36 25.94 256 | o258 | . 96 PCB 31
PCB 39 26.42 7256 258 .. 96 PCB 31
PCB 38 2697 [ 256 | 258-._ ~. 06 PCB 37
PCB 35 2753 | 256~ 7 | -~ 258 ™. > 98 PCB 37
PCB 37 27.99 256, 7 258"~ M. 96
3c,2 PCB 31-FS* 24.62 e, 210N | N 212 Nk 33 PCB 31
¥Cy,-PCB 54 2395 .| 302 [~ 304 130
PCB 54 23,93 . [ 200 [N 202 130
PCB 50 S 2482 [ Tego Y N 202 130 PCB 54
PCB 53 2528 [ 200. 292 130 PCB 52/73
PCB 51 O 25837 200w | 292 130 PCB 52/73
PCB 45 ] 2591 o280 | 292 130 PCB 52/73
PCB 46 w2836~ [ 200 ) 202 130 PCB 52/73
PCB 69 R 26,51 . 290 292 130 PCB 52/73
PCB52/73 [ = T ] w2663 - 200, 292 130
PCB49/43 . | 2666 ~.290 292 130
PCB47/48/75 . . | “2705™. [ .290 292 130 PCB 52/73
PCB 6562 . S | 2724 | 290 292 130 PCB 52/73
PCB44. (-~ . N 776, 17 290 292 130
PCB42/58_ . Sl 2789 290 292 130 PCB 44
PCB72 . ™ 0 N ™.28.25/ 290 292 130 PCB 44
PCB 41/71/64/68~.. . = | N\ 28.47 290 292 130 PCB 44
PCB 40 R 128.91 290 292 130
PCB 57 S| L29.02 290 292 130 PCB 40
PCB 67 29.27 290 292 130 PCB 40
PCB 58 29.44 290 292 130 PCB 40

* S = Field Standard
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PCB/Pesticide
Table 4 Contd./...
Typi e :
Compound | Rofenion | Qeifcaton | Confimaton | Expoctes
ame '!'lme Q1) (CP) (Cf/% . Used
{minutes) B
PCB 63 29.58 290 292 S 300 | PCB 40
PCB 74/61 29.83 290 292 S 130 [~ . PCB6B/G0
PCB 70/76 30.02 290 292 | 30N [~ . PCB66/80™,
PCB 66/80 30.22 290 202~ | 1300 S e /
PCB 55 30.73 290 292 N 10 [V PGB 56/60
PCB 56/60 31.2 290 7~ 292 130~ . o S
PCB 79 31.99 290 ~o202 . 138, ] . S PCB56/60
PCB 78 32.59 200 . 2027 ] 130 [ . PCB56/60
PCB 81 33.16 290 - 202w | w130, “.. > PCB 56/60
PCB 77 33.73 290 . | 292, ™ 130 ~. ¥ PCBS56/60
*C+2 PCB 138 -RS 38.22 372 St 376 | 34 o [
*C1. PCB 118 35.29 /338 | 340 84 i
PCB 104 27.51 ~826 . |7 328 R85
PCB 96 28.71 7| 826 3z8 ] .85 PCB 95/93
PCB 103 28.94 326~ 328 . 65 PCB 95/93
PCB 100 2927 | 3260 |0 328 . 65 PCB 95/93
PCB 94 ~28:73 L ™ 326, -] 328 /85 PCB 95/93
PCB 96/102 A 303~ ~_ 328 | 328 - 65 PCB 95/93
PCB 95/93 | 3026 |-~ 320 - [ 328 65
PCB 88/121 S 3048 [ 328 T 328 65 PCB 95/93
PCB 91 o 3064 326 [ 328 65 PCB 95/93
PCB 92 <o fosrars ] 328 | 328 65 PCB 90/101/89
PCB 84 31487 326 328 65 PCB 90/101/89
PCB 90/101/89 e ] 3163 [ 7826 328 65
PCB 113 e S [N3T82 326" 328 65 PCB 90/101/89
PCBO9 o | 3192 326 328 65
PCB119 NN 3281 | . 326 328 65 PCB 87/115/116
PCB112 ., ™. | 3244 |~ 326 328 65 PCB 87/115/116
PCB 83/108 . | 3257 326 328 65 PCB 87/115/116
PCB97/86 ~ . < ™ [-.32.86 , 326 328 65 PCB 87/115/116
PCB 125 sy [N 33.01 326 328 65 PCB 87/115/116
PCB 111/117 R 33,1 326 328 65 PCB 87/115/116
PCB 87/115/116 | 33.23 326 328 65
PCB 85/120 33.42 326 328 65 PCB 87/115/116
PCB 110 33.75 326 328 65
PCB 82 34.4 326 328 65 PC8 110
PCB 124 34.8 326 328 65 PCB 110
PCB 107/109 35.01 326 328 65 PCB 118/106
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PCB/Pesticide
Table 4 Contd./...
Compound Rgg:;ﬁ)ln Quantification | Confirmation Egpqc_tecg RRE
Name Time lon Mass lon Mass lon‘Ratiq % Used
(minutes) Q) (Ch) (CHQY

PCB 123 35.16 326 328 785 .|\ PCB118/106
PCB 118/106 35.3 326 328 85 [ .
PCB 114 35.94 326 328 B5.. . e N
PCB 122 36.09 326 328~ [~ 85 | . PCB 1181106
PCB 105/127 36.86 326 7328 ™ Of. 85 . Y o
PCB 126 38.79 326 S 328 S| 65 . PN
*C12 PCB 95 FS 30.24 338 -~ 340, .. 64 | . PCB95/93
*C12-PCB 167 39.94 372 [ 3t | o34 |
PCB 155 31.07 360" -4 w362 | 8t [ )
PCB 150 32.33 360~ | e8e2 - 81 ~.| = PCB151
PCB 152 32.78 360 > L 382 % | w81~ P PCB 151
PCB 145 3316 | < 360 W36 81 PCB 151
PCB 148 3339 |  “ae0. ] 362, o .81 > PCB 151
PCB 136 3358 | 360 362 ] - 81 PCB 151
PCB 154 33.84 360 382 | 81 PCB 151
PCB 151 /345 - 360 {0~ 367 81
PCB 144/135 ~.3476 | . 380, ] 362 S 81 PCB 149/139
PCB 147 /| 346 | o360 | 362 81 PCB 149/139
PCB 149/139 “o 352 [ 360 362 81
PCB 140 & 35387 [ ~ee0 . 382 81 PCB 149/139
PCB 134/143 o 3872 | 7 360 | 362 81 PCB 149/139
PCB 133 < et 3594 [ 360 | 382 81 PCB 149/139
PCB131/142 . ™. 36,007 [ 360 362 81 PCB 149/139
PCB 165 ! e [ w362 [ ae0 362 81 PCB 153
PCB146 .~ [~ 363 3807 362 81 PCB 153
PCB161.. . > o [>.364 ] 360 362 81 PCB 153
PCB153 ™.~ o [\ 3866~ | > 360 362 81
PCB 1321168 ~-.] ™. .| ‘s6.81 [~ 360 362 81 PCB 153
PCB 141, . S| 374 360 362 81 PCB 138/163/164
PCB137 ~_ . . o [~-.37.8. 360 362 81 PCB 138/163/164
PCB 130 Sl 37.95 360 362 81 PCB 138/163/164
PCB 138/163/164 ™. 138.24 360 362 81
PCB 158/160 el | 38.41 360 362 81 PCB 138/163/164
PCB 129 38.74 360 362 81 PCB 138/163/164
PCB 166 39.12 360 362 81 PCB 138/163/164
PCB 159 39.29 360 362 81 PCB 138/163/164
PCB 162 39.6 360 362 81 PCB 138/163/164
PCB 128 39.86 360 362 81 PCB 138/163/164
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PCB/Pesticide
Table 4 Contd./...
Compound Rgg::ﬁ)ln QL:antification Confirmation E c_tec‘i} RRF
Name Time on Mass lon Mass Ior(gz % Used
(minutes) Q) (Ch) (CHAY ™~

PCB 167 39.96 360 362 T8
PCB 156 41,27 360 362 81 [
PCB 157 4161 360 362 S
PCB 169 43.46 360 362 [~ B N e s
*C42 PCB 180 42.28 406 408 0L 95 N Y N
PCB 188 36.26 394 7396 S| . 95 . N
PCB 184 36.64 394 /10396, ) g5, ™. . PCB188
PCB 179 37.49 394~ 396 | 95 [0 /PCB188
PCB 176 37.91 394" ] 396 . 95 ~_ 7 PCB188
PCB 186 38.42 394 396 “85 e PCB 187/182
PCB 178 38.79 7304 396 - [ 95 P PCB 187/182
PCB 175 3912 | < 394, . 85 PCB 187/182
PCB 187/182 39.29 | ™394~ | 396, | .95 -
PCB 183 39.58 394 /396 | .95
PCB 185 4019 394 306 7 /95 PCB 183
PCB 174/181 4064 ~| 394, {306 > 95 PCB 183
PCB 177 I~40.95 ] . 304 N - 396 95 PCB 183
PCB 171 1 arer | e [y 396 95 PCB 180
PCB 173 S| #6394 396 95 PCB 180
PCB 172/192 4T 494 T age el 396 95 PCB 180
PCB 180 w4228 ] 394 L. 398 95
PCB 193 o et 4245 ] 394 | S 396 95 PCB 180
PCB 191 N 42,68 [ 304 396 95 PCB 180
PCB 170/190/ S [ w4390 gy 396 95
PCB189 ' .. [~ 4465 894~ 396 05
C1-PCB.153-FS . . |-.36.64>] 372 376 34 PCB 153
e PCB 2027, . . 41,10 ] L 440 442 112
PCB202 ¢~ . .| #1186 [~ 428 430 112
PCB 201 . | 41630 428 430 112 PCB196/203
PCB204 -EX ™. o [~41.737 428 430 112 PCB196/203
PCB 197 oo ey N 4207 428 430 112 PCB196/203
PCB 200 S 142.97 428 430 112 PCB 196/203
PCB 198 el ] 44.09 428 430 112 PCB 196/203
PCB 199 44.24 428 430 112 PCB 196/203
PCB 196/203 44.43 428 430 112
PCB 195 45.44 428 430 112 PCB 194
PCB 194 46.07 428 430 112
PCB 205 46.24 428 430 112
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PCB/Pesticide
Table 4 Cont'd./...
Typical Quantification | Confirmation Expected
Co&npound Retq_entlon jon Mass lon Mass |@1l$%atlo % RRF
ame Time @t (cf th}\ Used
{minutes) ‘q
*C12-PCB 206 47.15 474 476 |- 128 h
PCB 208 45.4 462 464 128, | S
PCB 207 45.67 462 484 g8 -] . -PCB208
PCB 206 4717 462 4B4 L 42800 N /
G.PCB 209 47.99 512 SO0 S T, Y e
PCB 209 47.99 500 | 498 117 S S
O S
N \;E\ RN
Table 5: Surrogates Used and RRF Deterhmaitlon fo g\’qsticideg By) C/ECD
\ ) \ \\ \\ \"\\ \\\/

E2 Fraction " N o .
delta-HCH BCPCB 153, . [eltaHcH
Heptachlor Epoxide PC4-PCB 153~ ™ /| Heptachlor Epoxide
alpha-Endosulphan d4*~alpha-Endesulpha}\1\ ./ \éiﬁha;gndosulphan
Dieldrin P PCB 153 . oo | Dieldrin
Endrin A RC-PEB153 S . . "< | Endrin
beta-Endosulphan 7 d}-ﬁxéta-En\dqgmpha'ﬁ\ YN “beta-Endosulphan
Endrin Aldehyde . BC-PCBIE3 . ) Endrin Aldehyde
Endosulphan Sulphat& O - d4=beta-?:‘nd6\5ulphén\ \\ ,/ Endosuiphan Sulphate
Endrin Ketone S 8 RCp-PCBAS3 . Y Endrin Ketone

o T \ ' Methoxychlor

9C12-PCB 153
>PCB 153~

. e
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PCB/Pesticide

N\
ECNI GC/MS ANALYSIS OF TOXAPHgN
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PCB/Pesticide

A ANALYSIS OF TOXAPHENE BY ECNI GC/MS

The concentration of toxaphene in the E1 extract may be determined by an additional
analysis of the extract by electron capture negative ion (ECNI) GC/MS:- This may be carried out
by either low resolution or high resolution GC/MS. No addltlonal surrogate-or recovery
standards are required to carry out the analysis. The authenﬁg sta\ndard sqluﬂan name;d below
is used to prepare the spiked matrix sample. The callbra,tign st da{d namedbelo“w is u\ed for
calibration of the GC/MS. Details of the concentration and\cOmpos Q\n of these standards are
documented on Working Standard Data sheets maanfalned by thé Technlba? Spemahst\ 4

/ \ \\ \\\ // \\\‘//
Typical Calibration Standard d;yplcal Aﬂtnentrq Staerard MO AN
TPO19D-CAL (Total) < | TRODSA- AUT Stmb

S \
g S
/) b " “ \\ \\\ \>

% SN R ~ Y

S e N RN .
A1 INSTRUMENTAL ANALYSIS \\\ N \// \\\\ \\:‘\ \\\\\\ :?

/ / \““\\ ™ ., / \ \‘\ ™~

Sensitivity NS NANY

T
™,

The signal-to-noise /fa /f\ho\mus\t\ Qe gr\a - tQ\n/or equal to 2:1 for 3 ng of technical
toxaphene injected and afm\lm\umof five marker pe ksmust be detected.

(// > \\\ \\\ \\\ M\\} \ 7

Calibration ~ N

The Imeanty\oﬁhe\GC?Mé |sb§taQ|§ﬁea uing/a series of solutions that encompass the

working conceptratlon\range E)f the mstrumeht\ The solutions are prepared from technlcal

‘m\

\ e,
e \\"\
\\ \\ N \\\ S,
-

;/ ry mlq velxgallbrat}n\\olqtbn\ls analyzed every twelve hours, at the beginning and end
of each analysis* batéh The \RRF‘s”from the beginning and end of the batch must agree to

T,

wﬂhﬁ’lQO%\ M

3
.

LR GC/Msbqna?ﬁrs:sx \

\\\\\

EnviroQuant and Prolab MS-Extend software for targeting and quantification. The instrument is
operated in the electron capture negative ion (ECNI) mode using methane as the reagent gas.
The MS is operated at unit mass resolution in the MID mode acquiring two characteristic ions for
each target analyte and surrogate standard. The ions monitored are presented in the foliowing
table.
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PCB/Pesticide

Chromatographic separation is achieved with a DB-5 capillary column (60 m, 0.25 id,,
0.10 pm film thickness). A splitless/split injection sequence is used.

The Instrumental Analytical Chemist is referred to Instruéa\lqethod TP-QMS #1.01,
documented on a QUAD-MS (Prolab} Method Summary form, \f‘or further details of the
instrumental analysis. \“\, AN N

7 L N 3430

8 e -

3 9 o~ | 413 AN

2 10 449 >
C-PCB 180 7o N 4080 408
C-PCB 138 S8 | S 372\\_ 374

/\ \\\ ~<M:\‘\-.“\\ ™ \ . \\/ \\\:v'
SN
Where greater spﬁ\sh o*ﬁgner\mas\s« Tresolution gtd resolve interferences) is required
the analysis may be ccmducte;i byHRGQ]HRIOIS The }nstrﬁmental Analytical Chemist is referred
to Instrument Method TP- HMS #101\documer'¢ed on a HR-GCMS Method Summary form, for
further details of the\ms“trumentaf analysls\ SN o
\ \\ ™
A2 ANALYTEJDENT#LQAT!QN\ \/

A peak lshjdentitled a\s“ toxaphéqe\cémponent only when the following criteria are met:
1'2\ g

\ Lo S e
\\\ \\ “\\ . \\ oy /
1. The peak must, ocEU: w“lth\h 2 seconds of the expected retention time observed for the

ballb(auon sténdam \, \ e
peak\lq the\cal“b};;ﬁan ‘standard.
3. The quantjf catlon anB\conﬂrmatlon ions must co-maximize to within 2 seconds.

.., Vi
T, e
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PCB/Pesticide

A3 QUANTIFICATION PROCEDURES

The concentration of toxaphene is calculated using the mte;nai standard method of
quantification as described in Section 9.0. SN

\ \

Total Toxaphene

Total toxaphene is quantified as the sum of nineteen individ \Fpeaks\m the\ N
chromatogram, where the peak area used in the calcula(ﬂ)ms the Lugnqu \afea of 19 /
characteristic marker peaks in the sampie chromato/g{aﬁn \Tbe RRF is c%\lcplated\usmg\/he
summed peak areas of the nineteen peaks in the gallbratlonfstanci\aTd u e /

\\\ \\\* £

The sample specific detection limit (SDE)\basecf?ma si Ie c&ngone in.the m/z 413
channel, is determined by converting the mrﬁ?num“detéctable%tgnal{o a conce)’ntratlon using
the calculations described in Section 9. O /‘Typlcal de‘tectlon fimits éfe presented in Specification
Table CL/04, Section 4.0. Sy \\ w N

\\ ~,
< \

The concentration of toxaphene |&fecovérx%ac /c%ﬁy\the me?hed 9? quantification.
SO S ™

- \ \ s\ / \
Chlorobornanes N \ O \\\ . \\

Individual chlorob haneé\areac;\antlﬁéd\ as. \bove us;ﬁg the RRF's for the individual

compounds determlned/from\/tpeacaﬁbra\uon SQIU’hon N N -
SN Y

%
i

\
A4  QUALITY AC c¥{ANcE/éR1fER|A\ R

7

\\ \ \\\\ S
Samples\afe ana\lyz\eb‘ m\:batcée\s consisting of a maximum of twenty samples, a
procedural blank *aspnked referehqe\saﬁple and a duplicate sample where requested. Matrix
splke/mafrlx splke duphcaté{MSlMSD) p\ajrg\ may be substituted for duplicates on an individual
contract baS|s The bat?:h\is caTerdihrough the complete analytical process as a unit. For
samﬁTe”data\to be repOFtabTe\tne batch QC data must meet the following established
acc;eptance crltél:la AN >

. \\ 3 hY
\ \\\ A ‘\i
. Conqer}tratlon of t“a{get% nalyjes in the procedural blanks must be less than 10 ng.

Py

40%.
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PCB/Pesticide

APPENDIX B

/\

HIGH RESOLUTION GCIMS\

ANALYSIS OF

o
.,

/
\/ \\\

COPLANAR PCBs. .~ >

S

\\ . AN
/ \\B\\\\ \\\ \/ \\ S /

/ ; ™. ~ ™,
/\\\ /\\\\ . \\\\\,\\\X < h /
RN NN
NN S . Ny
< T . \\\ . \\\ \\\//
//\\\\\\\ N“‘--:‘\N \\ \\\ N
\\ N
// A \\\ \\\‘\ \\\. \/
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N ’ \\\\\ o — >
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NNl / M\\\\\ /
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{ ™ N S >
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PCB/Pesticide

B ANALYSIS OF COPLANAR PCBS BY HRGC/HRMS (ANALYSIS CODE N)

The analysis of coplanar PCBs is carried out as a separgte analysis of the E1 extract
obtained by any of the extraction procedures described in Section(‘.iO The analysis requires that
an additional surrogate standard be added to the sample pnor to eitgat:\tion The E1 extract is
subject to additional chromatographic cleanup procedures prlor o HRGG!HRMS anajy5|s The
analysis is carried out by high-resolution gas chromatography lth\QeteetJon hy hlgh resblut[on
mass spectrometry (HRGC/HRMS). \ /

/0 \ VNN

The Standard solutions required for the ana/ lysis are’ p%egted\m”"rable B‘I\Ibé
authentic standard solution named below is usii\tq Qre are‘the splkeg matﬁx s%mple The
calibration standard named below is used for ca :brafron of the GC[MS Deta\ﬂs\of”ihe

sheets maintained by the Technical Spemahst . \ e \\ ‘
\ . S‘\ ,/\’

Table B1: Typical Standard Soléﬁonsfor Analysls\f Coplanaﬁ'\E'CBs
Surrogate Standard Recoxﬁary Sfanq\?d\ Cali )a’ratlorrStandard ¥ Authentic Standard

2

CO004A-SUR 40 pL COOOZ/A REC 201" \1\ Cooqu }Z?\L\ -~ | CO002A-AUT 200 pL

/ - \ [
* If an extract is split, then.use only 10, pi_\of the reoovery star)dard
/ \ \ \"\.\ .. \ \\ \\ \\ /

B.1 EXTRACTION?QLEA(N/UP PRQCED\URES ‘}
NN NN
Carry out\the extréctmkprocegﬁre\r I\he m\tﬂf( as described in Section 5. Add an aliquot

.
o

of the surrogate standard §olut|on named a\oye’ as an additional surrogate to the sample.
Cleanup t})ooxtraéton Flon\l as\descnbed in Section 6.1. Quantitatively split the E1 extract from
the Florisil column in. half Prepare orie. half for GC/MS analysis codes A, P, T, C, and CB. Apply

the other half of the: extract\tq t\f'l\eﬁ“carbon/Cellte column for cleanup as described below.

.,

NN N SO
B.ZE\ PREPARATIBN OF\CHQWA OGRAPHIC CLEANUP COLUMNS

B.2.1 \Carbon/Cei;te 45 Colummfor Coplanar PCB Analysis

Prépare“a 4.5% rbonfCellte 545 cleanup column using a 9" Pasteur pipette with the tip
cut off. Insert a\baked 934\NH filter paper disk into the pipette to the taper. Pack the column with
4.5% (0.22 g} carbOnJ-\X 2‘Ilcellte 545 mixture and top with another 934 A/H filter disk and clean
silanized glass wool. Clean the column by elution with toluene (5 mL), ethylacetate:toluene (10:1,
2 mL}, cyclochexane:dichloromethane (1:1, 2 mL) and hexane (5 mL).
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PCB/Pesticide

B.2.2 Alumina Column for Coplanar PCB Analysis
Dry pack alumina (baked, 1% deactivated, 6 @) into a glass chromatographic column
(1 cm x 25 cm with 100 mL reservoir) with hexane and cap with ,a 10 mm layer of anhydrous

powdered sodium sulphate. \ .
AN - \\\\. \\\\
B.3 CHROMATOGRAPHIC CLEANUP PROCEDURES N I
/A\\ \\\\\ \\"~\\\\\\ ~ \v/ \\
Carbon Column \\ ™~ ’

T
Load the sample exiract onto a pre- eluted/\ \on/Ce}ta\co \m\n/(Sect\n\ﬁgu/ with
hexane rinses (2 mL) and elute the column wrfh cyclobexa}e dlémoromethane\ (1;1 2 mL}
followed by 10:1 ethyl acetate:toluene (2 mL). pis(:ard each\o(thes\e elua(es\l\lert the column
and elute with toluene (60 mL). Collect this fracthn én\ concentrale to just to- dryrfess (by rotary

evaporation followed by evaporation under a stream\of nltrogen) \Redlssolve the residue in

hexane (2 mL). / N \\\\\\ S \\ \\\ \
NN AN s
Al ~ </ . \\\ \.:\\“\ \\‘\
umina Column \ / " .

Load the 2 mL of extract mTwexane Qn\d an alwn\a\c\umn (6”6, 1% deactivated)
{Section B.2.2). Elute the column with hexéne“‘ﬁs mIT) an “dLSGQIa the eluate. Elute the column
with dichloromethane: hexané {\1 N 3§mfj\and re\taln th eluaté/ Concentrate to 1 mL by rotary
evaporation and transfer the eJua‘ter a centrlﬂJge\tub\e Concentrate the extract under a stream
of nitrogen and transfer toa ahtOsampler‘\wal thh solvent trinses. Evaporate the solvent from
the extract to just dryness uerer a Stl‘Q&lﬁi‘Qf mtrogen ar)d add aliquot of the recovery standard

named in Table Bt. Cap th@ autosampler vial. The extfact is ready for GC/MS analysis.
P \ ™ / \\ e

o N "y

B.4 INSTRDM\ENTAL\,QNALK . ~
/ T \\,\\\.\ “ \\\ \\\ \\\
Sens:tlwty . N AN N4

.

Slg\nal ﬁOISe{atlo&mUsT‘Qe grea\iér than or equal to 3:1 for 0.05 pg of 3,3’,4,4’,5,5'-HCB

(PCB 169)- srﬁected N . NN
\ i . NN N
GCR &ut;on Sw T

.,
.

I} Eeaks rﬁus?Qe‘“mspegtéd for acceptable chromatography, but specifically, a maximum
peak width of 15\sec\s alfo\wabie for PCB 169.

Calibration

initial calibration is performed using a series of five solutions that encompass the working
concentration range of the instrument. The initial calibration solutions contain a suite of labelled
surrogates, recovery standards and target compounds. The relative standard deviation of the
RRF’'s must be <20% over the calibration range. Calibration is verified at least once every 12
hours by analysis of a mid-level calibration solution The RRF’s from the mid-point calibration
standard must agree to +20% over a 12-hour period.
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PCB/Pesticide

Analysis

The cleaned up E1 fraction is analyzed for coplanar PCBs using a VG/Micromass 70SE or
VG/Micromass Ultima high resolution mass spectrometer coupled/tq a Hewlett Packard 5890A
GC, a CTC autosampler and a data system running OPUSQuan\so“ftware Chromatographic
separation is achieved with a DB-5 capillary column (60 ;- 025 mm ‘Id\ and 0.10 ym film
thickness). A splitless/split injection sequence is used. \ RN ‘\ \

The Instrumental Analytical Chemist is referredrtQ\l(lgfrum&It M% de HMS #1 /0’1
documented on an HR-GCMS Method Summary fonﬁ for\ﬁ.{\ﬁner dt—gt ‘the msti’umental
analysis. g/ 4\ S ~

\\f\ N . \\“

B.5 ANALYTE IDENTIFICATION /\_“ N N N

‘\ \ \

e \\ \\\O \//
A chromatographic peak is |dentlﬁed\aSQ targe’t comp qnd\?me fbllowmg criteria are met
for the gquantification and conflrmat|on téns (where oonﬂrmatlon |oﬁs\are évailable)

nM

1. Peak responses must be at | stThre\twneﬁée bacl unﬂnmsﬂevel

2. The retention time must be within ﬂye s ds that predlg\ed from the calibration run and
the sample retention timet refe“rencé

Peak maxima for quan’uf catu% an\d\conﬁ(m\atlon 1oh&must,00m0|de within two seconds.

4. The relative ion abundance ratios mus"kbe 'Mthm 20% o\‘wthe theoretical.

RN
k .

\\\ E
/

B.6 QUANTIFIGAﬂON\EﬁOC/ED\Uﬁ]ES\ L
M \-\ \\ \ \ v
Target %@ncentraﬁans ar\g\cLetermlned usmé the isotope dilution method of

\\\\\

quantlflcabowas aéacrlbed |Nedmh9 0.
\\\ \\\ N ™
B.7 QUALI'FY Acch\fANcs CRI'I:E A

w

H

"\\ The quallty ac‘,cepta}\c}or%ﬂa/\ére presented in Specification Table CL/08.

, s
~ R
S \ \‘\ \‘
. N e, }
. - < e
.. \\ ~, e
\\ \\\ \\ "
. ‘\\ 5 N,
\\\ o \
hs
- }
S
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PCB/Pesticide
SPECIFICATION TABLE CL/08: Analysis of Coplanar PCBs by GC/HRMS Method
ACCEPTABLE DETECTION LIMITS*
Ash A~ Acceptable Matrix
& S Procedural f
MATRIX=> Studge | coont | water | 7% | pup | ot AR Blank Splke
Sail Foliage P . Eotqmn\ % Recovery
. Level
Sediments g
Analyte: py/g pot | pol | poo | poa|poio | poreal [ GCMS  GCHRM
3,3,4,4TCB (#77) 0.2 2 2 02 Vo2 | 2~ \“-2;_ I~ <3 [ 70130 [ 70-130
3,3'4,4' 5-PCB (#126) 0.2 2 2 02 102 |2 2t 2701301 704130
3,3'4,4'5,5-HCB (#169) 0.2 2 2 03 027 2 2. 1 <« Tapado | 704130
Typical Sample Size: 10g 1L 1L 10g |10g] 19| Teol™ R
Final Vol, TL 20 20 20 |™2e |20f20 [ezo ]
Authentic Spike GCMS, pg 500 500 500 | s00-"| so0-| s06.] sob. |
‘o Sy 4. &g b = ~ . B
AuthentlcSr;:lée HRGCMS 50 50 {0 ﬁSG\ \§g 50_\_\ \\1}\0 S
/.’ '\\\\\\\1\ \W‘b‘\\\ \.\\\ \\\\ \\\\
* Detection Limits by GC/HRMS are approximately 18 times lowér. ™ Mo \\\ \\\//
.\'\\ ~. \\\ \\K‘\“‘m \\
N / \
ST
" o
SURROGATE STANDARD S/ . A R co \xén/a!ss
RECOVERIES: . P \\
13 NN N N
C-3,3,4,4"-TCB (#77) NN \\ . 40 130 /
3¢-3,3 4,4 5-PCB (#126) AN, NN . "20:130
“ -3,3"4,4", /, \.\-\ \_\ \\\\\\ \ ~~~1\ \ 0/
C-3.3.4.4'55-HCB (#169) /\ \\ A \\ . } \30-1\3
&
ANALYSIS DUPLICATE: f \\I\\Aust eeho\wﬁ‘ln ﬁ‘f}&ofme mean (applicable to concentrations >10 times the DL)

A
PROCEDURAL BLANK \ h \\\\« AII analytes h]usﬁ)q <3 pg or\s‘]f(o’ of sample's analyte values.
INSTRUMENT SENS\ﬂVITYi \\ S\thos“sh\o\uld be >3\1~@r 505 pg of 3,3'4,4',5,5'-HCB injected.

- SN
INSTRUMENT LINE_ARITY: 3, |n\:e\a‘mym\(;ei\ennhwe\d by at least a 5-point calibration over the range of 10 pg/TL to 1000 pg/TL
; S e - all na‘rPCBs\wlth a rel, std. deviation of the RRF’s = £20%.
RELATIVE RE\SPONSEFACTOR\\\RRF 'S, from cali raﬂon standards must agree to +20% over a 12-hour period.
. s . Gea?nglclosmg calibration standards must be within +20% of the mean RRF's
/» \\ \\ \\ \ ‘frqm t mmal* ibration
CHROMATOGRAM QUALI‘N \\‘ 1 Achh?oqnat;}grams visually inspected but the 3,3'.4,4',5,-PCB peak is examined specifically.
e .
\ M: Peak Wld}h\\ ., 15 sec for PCB 169.
R Ses lution: ﬁ‘\ Visua yaoceptable
SN
ANALYTEIS‘R‘JRROBATE Rﬁq103; ““‘Regﬁ/onse must be within the calibrated range of the instrument. Coders may use data from
S 5 more than one chromatogram to get the responses in the calibrated range.

BN Ty
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PCB/Pesticide
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PCB/Pesticide

. “

//m\\ \\x

\ \\\\\ \\ ‘\\
APPEN Dlx’b NS
\ \ :> ™ '\‘\ /

AN
GC/ECD ANAI}YSTS\GF\\
PCBs Am:) RES'HCIDES

o
S < AN \\\ RN T, \\
. S S .
S . o PN N .,
/ TN / - \.\ ~
., y I ~
/ SN I .
~, . “

\/> N ‘*\ .
N .
"o
s {\\\ { "\\\\\ \\:\\\ \E
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PCB/Pesticide

Cc ANALYSIS OF PESTICIDES AND PCBS BY GC/ECD (ANALYSIS CODES A, P,C, T)

C.1  STANDARD SOLUTIONS N
AN

The analysis of chlorinated pesticides and PCBs (as Acocio%and\congeners) by
GC/ECD requires the use of surrogate, recovery, authentic al cahbratle\n standards presented
in Table C1. These solutions are used instead of the solutlon the GS/MS\anaTysLs Detans
of the concentration and composition of these standards are QOCL}nented on”Wqung Standard

Data Sheets, which are maintained by the TechnlcaISpeelahet N \\ \\/ o O /
s S " A
{ \ \ \ L \'“/
Table C1: Typical GC/ECD Analysis StangardSolutlohs SN

S
\ \j " \‘\ \‘ \ :\\ /

.

\
Code | Calibration Surro ‘te \f\’ecovery . _ \*Authentic
ACP Standard Standara\ . Stan‘da{d \> Standard
: -,
\\ </ o~ *\\ \ e .
F1 CLO24A-CAL CLO25A-SUR 40k’ QLOOQA—REC ~20, ul,? CL022A-AUT 1mL
/ \\\.\\'\ . ™
. PN N TN )
F2 CLO25A-CAL | \c\:\mgsA“-s\un\@QLl\_‘ . cteogA-REe) 20 L | CLO22A-AUT 1mL
N \\\ \.\\ \\.\ . . \\
A SR AN NN CLO22A-AUT 1 mL
F3 CLO32D-CAL | ctoz\s\n\-su\r}&é\t)\bk\j CLO13A-REC 40 L and
A S A j CLO21A-AUT 50 pL
N L - T N N %
C2 EXTRACTION PRO&@QRE N
\\ \\(v

‘‘‘‘‘

Cafry om\tbjéextragy pro es d@scnbed in Section 5.0 for the sample matrix,
replacing the surLogate soluhenwlth those\surrogate standard solutions named in Table C1
above Cleanuia the "extrac\\accOrdmg 10 the procedures below.

£ T \ \.\ RN \

c.3\ GHROMATOGRAPHIC CLEANUP PROCEDURES
N

S

Extraet§ aré. cIeanéd up, on a Florisil column (preparation described in Section 3.5.1). The
solvents used to\elute the- column are different that those used for GC/MS analysis of PCBs and
pesticides. Determme ;the cutpoints for the elution solvents on Florisil prior to
commencing cleanup procedures

Quantitatively transfer the extract and hexane rinses (3 x 1 mL) to a Florisil column (8 g,
2.1% deactivated). Elute the column with hexane (F1) and collect the eluate in a round bottom
flask. Elute the column with dichloromethane:hexane (15:85, F2) and collect the eluate in another
round bottom flask. Eiute the column with dichloromethane (F3) and collect the eluate in a third
round bottomn flask.
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PCB/Pesticide

Add an aliquot of the surrogate standard to F2 to allow quantification since the surrogate
standards added at the beginning of the procedure elute into F1 and F3. Concentrate each
fraction to 1 mL by rotary evaporation. Add activated copper to sediment sail, particulate filter,
water, effluent, and hexane extract F1 extracts to remove sulph(ur Transfer each extract to a
centrifuge tube with hexane and concentrate to 500 pL in a stream “of nftmgen Transfer each
extract to an autosampler vial. Concentrate the extractto a sWelUme under a-gente stream of
nitrogen. Rinse the centrifuge tube with hexane and add thefinse, to tlje autosa/mpler\wal
Concentrate the extract to a small volume under a gen;le(st(eam of nit oge\”Repea‘t the rinse ‘and
concentration sequence twice more. Add an aliquot, of the"ay b(opnate recovery standard named
in Table C1, to each extract. Adjust the final volurqe to 100<QL w‘th he)eane Cap the: au*tosampler
vial. The sample extract is ready for analysis by . GB?EQD/\ S N . \ S

\

"\ \
\\ \\ “ /
& )
F1 is analyzed by GC/ECD for PCBs.as Aroclbfs a\dlor p\és\lc\des and)‘of PCB congeners.
// \\:\\ i\\ "\\\ \\\\ \\
F2 is analyzed by GC/ECD for,moderafely pblar bQS’ﬂCldes\ ~
\ \\ / \ \\ \"\\ T ’
F3 is analyzed by GC/ECEf?orTha rhost polar /pést ci es W
RN \/
If coplanar PCBs (Msn\\Co%e\NF‘are rehutred“The e)?tract must be combined and split
as follows: / A \\ ‘\ . \
Upon successfu! com\tetlon Sﬁ\e\GG‘E D ahalysé of the F1 and F2 Florisil extracts,
quantitatively split t};le F1q and F2 axtracQﬁn ha{\ Archlvé one half of each fraction. Combine the
remaining halves o<f\F1 \an\dF2T6r Nbs PCB aqalys\s, ”Proceed to the separation and cleanup of

NOS. (Appendp\(“B} \\ . Y e S

\\ \ N
C.4 Ge.'Ecn ANAkYSI§\F Fi \}2AND{3

v

. s

. The\ F1 and\“Fg fr\a\gtpns\are“ar:;\ﬂyzed for chlorinated pesticides and PCB congeners
and the F3- fragtlm fo\the\mdst pelar pesticides by separate gas chromatography/electron
capture (GC[ECD) analy§eé Tﬁe a?raﬂyses are carried out using a Hewlett Packard (HP) 5890A
Series. II\;@S chrom‘atogxfabh edwpped with an HP 7673A automatic injector, *Ni electron
capture ‘detebtor anq an HP. 3396A integrator. A J&W DB-5 capillary column (60 m, 0.25 mm

i.d, 0.10 pr}l fi Im Thtckne§‘s) is coupled directly to the ECD source.

documented on ECD Method Summary forms, for further details of the instrumental analysis.

Analysis Instrument Method Number
F1,F2 Pesticides CL-ECD#1.01
F3 Pesticides CL-ECD#3.01
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PCB/Pesticide

C.5 QUANTIFICATION PROCEDURES

\

A chromatographic peak is identified as a target compound aglong as the following
criteria are met for the quantification peak: S SN

Y M .
\\ . N \

. s
m&e\revel N \\/ \\

om \thg cahbratlon runs
\\0/ A \

1. Peak responses must be at least three times the background.n
2. The peak must elute within the retention time wmd/a\?wpremgte

Target analytes concentrations are deteﬂﬁmed E}} \he\ |hter\|\ﬁal standard r;é/t/hod of
quantification, as described in Section 9.0. Targ/et conceptrahons a?e\ciéte{}uneﬁ wnth respect to
either a labelled surrogate or the internal siand?a d’as ﬁho\wn in “Fablé\bz Mean relative
response factors (RRF) are determined fgom“elther a multi- I\eval |mt|al cahbratlon series or a
mid-level calibration standard run at thezbegmnnng anete\nd«of the samples Those compounds
quantified against a labelled standard added a\l\the begmnmg\of the\analysm procedure are
recovery corrected by the method ‘of quafntlflcatlom Ana}yies that are quantified against a
recovery standard are not recovery eerrect@d\ “> \ \\ L

The following pestl?rdga\are\ résqnt\%\batn the F1 nd F2 fraction and the final
concentration is determme,d by quantliylng tbe analytés ln both f{/ ctions and summing the two.

/f \ “\\ \ \\ \\ ™. _/
<\\ ﬁ'anst@thlc)\ ‘;_
~ ;
{/ \\\ 3/ DBI e \“\\\\\ . /j
™~ - - s
. . N
//”‘\,\‘ \\\ \\ p"DD \\ \\\
\ g AN \\ "\ \ \\//

.\

Quantiﬁc/ation of Delta-HC\Fk\\ \\ \“\

\\\\\\\\\\\ ?
Thé\targ\et‘ana\yta \ECHGI:L is Py esent in the F2 and F3 fractions, and to a very small

extentin.the F 1 ’fractlom ?hqs it mustbe’ quantified in all fractions and summed to determine
tha concentratlbq |n\the ext(ach " \/

S

cs \Qﬁa CRL ........... )

SampTes aFeénaI}zed in batches consisting of a maximum of twenty samples, a
procedural blank a splked reference sample and a duplicate sample where requested. The
batch is carried through the complete analytical process as a unit. For sample data to be
reportable, the batch QC data for F1 and F2 must meet the established acceptance criteria
presented in Specification Tables CL/01, CL/02, CL/0S and CL/06 and the F3 QC data must
meet the established acceptance criteria presented in Specification Table CL/03.
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PCB/Pesticide
Table C2: Surrogates Used and RRF Determination for Pesticides by GC/ECD
F1 Pesticides SN
Hexachlorgbenzene (HCB) Tetrachloro-m-xylene Hexachlorot%nzeﬁ:e\(HCB)
Heptachlor 13¢.PCB 209 Heéptachlor, ™ ™.
Aldrin 13C.pCR 209 Aldin. w S N I
trans-nonachlor *G-PCEB 209 /" Ttrans-no at;mtzx\ T e ~
0,p-DDE 13C.PCRB 209 ~NopBDE S N e
p.p-DDE 13C_PCB 209 ppDDE- Y N
p,p-DDT 3G.PGB 209 AHpDDT I S
Mirex 13C-PCB 209 =N Mitex )
F2 Pesticides~" . - S NN
alpha-HCH Tetrachloro-m-xjlene alphaHCH- N
beta-HCH Tetrachloro-mxylene - beta-HCH. ™. o
gamma-HCH Tetrachlorb-m-Xylerie Ty gama-HCRN .
delta-HCH Tetrachﬁro-m-xyjéﬁe - S delta—H\Gki_ \\/
Oxychlordane Bepep20g ¢ . .} Oxychlordane
cis-Chlordane Yepcg 208, N ™y | cisshlordang,
trans-chlordane ¥ *c-pcB 208 trans-chiordane
0,p-DDE LPCPCB209 N o.p-DDE/
p.p-DDT L ¥epcB20s . p.p-DBT
trans-nonachlor s PepeB 208 . S ™ | trads-nonachlor
p.p’-DDD | Ycpesote. . N\ “hgp-DDD
0,p-DDD & AE Y % | 0,p-DDD
cis-nonachlor SO N PereBRae - ¢/ | cis-nonachlor
\\\ N FS\Pes\t\Mgé\/
Heptachlor Epoxide~.. .~ [-PC-PEB 153 ™. Heptachlor Epoxide
delta-HCH ™ T N3CRCB 1S3 > delta-HCH
alpha-Ehdosulphan ™ N d4\-élpr?a~Endc?sulphan alpha-Endosulphan
Dieldrin ] Pepciass. Dieldrin
Endrin &~ SN [NeecB 153 Endrin
./ ’55fa=End8§ulphén ) . d4-alpha-Exidosulphan beta-Endosulphan
| Endrin Aldahyde "~ ™~ ™| Pe.PCB 153 Endrin Aldehyde
\Endoﬁﬁbhén SuIBhate \ ! \ﬂ4-alpha-Endosulphan Endosulphan Sulphate
Endrin Ketone S e pCB 153 Endrin Ketone
sychlor ™ B3C-PCB 153 Methoxychlor
2,4,5,6-Tetraéhlqro—m;xylene 1 Dibromo-octafluorobiphenyl
BCPCB208 e PCB 204
d4-alpha-Endosulphan c-PCB 153

Dibromo-octafluorobiphenyl

PCB 204
"*C-PCB 153
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PCB/Pesticide

SPECIFICATION TABLE CL/01: Analysis of F-1 Chlorinated Pesticides by GC/ECD Method

ACCEPTABLE DETECTION LIMITS
A
S::ge Tissue . &‘AD\\ [~... Procedural Acceptable
MATRIX--> Soil Effluent | Water Follage Puip 0I|/ &Colur;%‘n» \Blank Matrix Spike
Sediments s ™ LW\I % Recovery
Analyte: ng/g ngl | ngl | nglg | ngg | ngia™}. ng/Col}. 8 AN
HCB 0.1 1 1 01| 04/ I N - EY
Heptachlor 0.1 1 1 04 | or 1 1 et M 60-130
Aldrin 0.1 1 1 01 o4 i) e L e 80430
trans-Nonachlor 0.1 i 1 04/ | o4 |71 [ ] e S 80130
0,p-DDE 0.1 1 1 o4~ 04, T P 60-130
p.p-DDE 0.1 1 1 [ 5 A B I T S VR SR T
p.p-DDT 0.1 1 1 e o] 1 1 gt Y 60-130
Mirex 0.1 1 1ot o [ | o k.« 60-130
Typical Sample Size: 10g 1L AL eg | 10519 1
/ 7 R cotymn S
Final Vol, TL 100 100 |00 100" 100 [™100-4. 100
Matrix Spiking 50 s a0 6o | so o] B0
Level, ng / ' - \\ ‘\\
SURROGATE STANDARD
RECOVERIES: \\ % Rmoﬁg\m@sﬁ
el -
12 {,\ / N \\\\ \\
R ¢
ANALYSIS DUPLI C ATE\ g}ee to‘wlt\h\m 1529% of the mean (applicable to concentrations >10
\ . tlme he D\}
PROCEDURAL BLANK\V. . [M.ng'or <5% of Angjyte Value.

INSTRUMENT SENSITIVITY: .

SIN'23:1far 10 pg HCB and 10 pg pp-ODT

. h

- N N
- «
R e,

INSTRUMENT L;NEAR“wy}\ RN

Llnea(atywts determined by at least a 5-point calibration over the following
“ranges w;tha relative standard deviation of the RRF’'s <20%. 0.02 ng/TL -

L \_\ \n\ ‘\\ \\\ 5 0 n g{:]:L
¢ - RRF’s from bracketing calibration standards must agree to +25% over a 12-
RELATIVERESP\ONSE FAC*OR hour penod RRF’s from opening/closing calibration standards must be

\, \\

within +20% of the mean RRF’s from the initial calibration.

CHROMATbGRAM«QUN\. TY:
Max Peak Wldth ™, \\

\\ e R
L L

Resolution:

1 PCB 209 peak must be symmetrical with negligible tailing. Peak width

should not exceed approximately 20 seconds.
Valley height <B0% of smallest peak height of PCB 31/28 pair.

ANALYTE/SURROGATE RATIOS:

Response must be within the calibrated range of the instrument. Coders
may use data from more than one chromatogram to get the responses in
the calibrated range.
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PCB/Pesticide

SPECIFICATION TABLE CL/02: Analysis of F-2 Chlorinated Pesticides by GC/ECD Method

ACCEPTABLE DETECTION LIMITS B
h s \’\\.
MATRIX-> sz . Tissue | Procedural Acceptable
Y99 | Effiuent | Water : Pup | O~ XAD [Mrank | Matix Spike
Soil Foliage Qotumn \l;avel % Recovery
Sediments . ng > -
Analyte: ng/g ngl | ngl | ngg | ngig tngig n@@ol I >
alpha-HCH 0.1 1 1 0.1 0.4k 1 S RS 60-130
beta-HCH 0.1 1 1 0.1 61 [t 1 S <l ™ 864130
gamma-HCH 0.1 1 1 01} 041 A R <1 | 260-130
delta-HCH 0.1 1 1 0.4 .k 0.1 ! a1 s < Y 0130
Oxychlordane 0.1 1 1 01 [~oa 1™ 1" Ot 60-130
trans-Chlordane 0.1 1 1 01 ) ‘of‘*r\ ] w1 . \ g 60-130
cis-Chlordane 0.1 1 1 <\ 01 oo [ [ e 4 60-130
op'-DDE 0.1 1 17| -0 S N M L« 60-130
trans-Nonachlor 0.1 1 1/ Q{‘l )0.1\“ 1 - 1 -7 <« 60-130
0,0'-DDD 0.1 1 4 0.1 04 [ g <1 60-130
p,p'-DDD 0.1 1 b1l o | od ) e - 1/ <1 60-130
cis-Nonachlor 0.1 1/ 1 a1 0.1 e e 1 <1 60-130
p.p-DDT 0.1 9. A e [ Mo v S <1 60-130
Typical Sample Size: 10g |& Tt RN 40 g\'\.\_ 10 g“/ 19 1
. e ™. .,
S R NN N /| column
Final Vol, TL 1007 | oo~ | 00 doq | 100|100 100
Matrix Spiking 50 l 50 [~.50 L. V60 ~ soy| s0 50
~ X AN . i
Level ng AN YA N e ;
. . N o \3 \\/
SURROGATE STANQABD U ~
RECOVERIES: , - N \4.RECOVE\R‘(RA&GES
\\ ‘*-u\\\\\ ~, “
Tetrachloro-m- xylene \\ “‘Q\ N g -120
¥C12-PCB 2097 . SN . 40:420
S “‘bx \
2 \\\ . \“\- " O "
\ [
AN ALXQIS DUPLiC ATEa\ \ \ m Ifl)_c,i/ree to within £20% of the mean (applicable to concentrations >10 tim

PRQCEDURAI. BLANK;

N

~<1 ng or <5% of analyte value

INSTBUMEﬁf SENS!IIVITY. )

S/N >3:1 For 10 pg pp-DDT

™, :Linearity is determined by at least a 5-point calibration over the following
INSTRUMENfLINEARITK ‘| ranges with a relative standard deviation of the RRF's <20%. 0.02 ng/TL -
NN \_ 5.0 ng/TL.
RRF's from calibration standards must agree to £25% over a 12-hour period.
RELATIVE RESPONSE-FACTOR: | RRF's from opening/closing calibration standards must be within +20% of the
mean RRF’s from the initial calibration.
CHROMATOGRAM QUALITY: ) ) . . .
Max Peak Width: PCB 209 peak must he smmetncal with negligible tailing. Peak width
should not exceed approximately 20 seconds.
Resolution: Baseline separation of p,p-DDD, cis-Nonachlor,

ANALYTE/SURROGATE RATIOS:

Response must be within the calibrated range of the instrument. Coders
may use data from more than one chromatogram to get the responses in the
calibrated range,
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PCB/Pesticide

SPECIFICATION TABLE CL/03: Analysis: F-3 Chlorinated Pesticides by GC/ECD Method

ACCEPTABLE DETEGTION LIMITS -
e

h S
MATRIX-> S::Z . Tssue S\ ™| Procedural | Acceptable
9 Effiuent | Water , Pulp { Ol | "XAD colu}nq “.__Blank Matrix Spike
Soi Foliage “ Le\ Vel % Recovery'

Sedmts N z\\
~, \-\

Analyte: ng/g ngl | ngt | nglg | ngig | niig. N§\ N .
Heptachlor Epoxide 0.1 1 1 0.1 o4 o v ol <tng™, 60130
alpha-Endosulphan 0.1 1 1 0.1 04 | 11 1 <ing -l F0-130

Dieldrin 0.1 1 1 04 o | 1/ oo | etnge |7 604130

Endrin 0.1 1 1 TIANYEIREE e |0 <tng 70-130

Methoxychlor 0.5 5 5 055 [osy 5n] o5 O [N e 2 70-130
Typical Sample Size: 10g 1L 1L | Avg. [M0g Mg | Stcoumn S
- ~ - ~
Final Vol, TL 100 100 | 100 |.. 100 |™100™ 100 400 - v
. 0wt . ~, el N
Matrix Spiking // S| S, \\ \\\ .
Level A, ng 20 20 20 20 \20 20 20
= = - =
~ D
SURROGATE STANDARD S %RE?:QVEEY RANGES s
RECOVERIES: Ve ALL MATRICES/ N
~ / \
d4-alpha endosulphan . 40-1 \\ ~
/ \\\\\\ \ \\’C\\\ w
ANALYSIS DUPLICATE? .- | Mustagreeto w1.th|ﬁ~¢2&@ of/tﬁe mean + MDL.
PROCEDURAL BLANK;~ 7 |<1 g or<5% of analyte valte.

INSTRUMENT SENSI;I'IVI'[Y { -S/N ratio-<3:1.for 50 pg methoxychior.

N Llhe>aPty is detérmlne’d by at least a 5-point calibration over the
INSTRUMENT LINEARTTY . - foIIOW|ng ranges W|th a relative standard deviation of the RRFs <20%.
N el N .0.02 DG/TL - 03 4\ng!T L

" 0, -
RELATIVERESPONSE F ACTONR" RRFS fro\m calibration standards must agree to +25% over a 12-hour

p\eﬂode\ >
CHROMATOGRAM QU)I\I‘FX = 7
Max Peak Wldth \\\\ ™~ PCB 209 peak must be symmetrical with negligible tailing. Peak
\\\\\ S \ "\\\ mdth should not exceed approximately 20 seconds.
F{esolutlon; \-\\ \\\ \\ "\\ Valrey height between ds-alpha endosulphan and alpha endosulphan
AN e T 4| must be <50% of ds-alpha endosulphan peak height or the separation
\\\ N \.ﬂ:u«u\\.v\% + of ds~alpha endosulphan and alpha endosulphan must be >0.15
. \\ N N | minutes.
M) Ratios must be within the linear range of the instrument. Coders may
ANALYTEISURROGATE RAﬂOS use data from more than one chromatogram to get the ratios in linear
et range.

'Recoveries guoted are guidelines only and vary according to matrix. Consult detailed method performance data available with method
documentation for specific criteria.
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PCB/Pesticide
SPECIFICATION TABLE CL/05: Analysis of F1 Aroclors by GC/ECD Method
ACCEPTABLE DETECTION LIMITS .
Ash / ‘\\\
~)
Sludge Tissue , -Procedural Acceptable
MATRIX—> Soll Effluent | Water Foliage Pulp O/ll/\ - Golumi . \qunk Matrix Spike1
Sediments | ™Lever, | % Recovery
Analyte: ng/g ng/L ng/L ng/g | ngig t-.nglg ool [ \/ S
Aroclor 1242 2 20 20 2 2 0. | “zo e <o M 60130
Aroclor 1254 1 10 10 1 A1 1 e 10, <10 0N 604430
Aroclor 1260 1 10 10 1 41 A0 5 10 <10/ 60130
< \\\ \\\ J o . 7
. \\\f/ \\ \\ \\ " ~,
Typical Sample Size: 10g 1L 1L ' 109 10\9 1g~ \“\1\001 S ”\,\“
Final Vol, TL 100 100 100, . 100 }..100_|~100 | 100 7
Authentic Spike Level, ng 500 500 560 ([~.500 5001 500~ 500 .
B =, ™. by
/t // K \O\M‘\ \ \v/
AN N N
SURROGATE STANDARD . %RE’COVER\? RANG‘ES\ ey
RECOVERIES: VAN ~ ALL MATRI N
I Y \"\h
Tetrachloro-m-xylene < e 40120 /‘*/ /\ \\\\, ;7
*C1-PCB 209 A~ \\\ <‘\ e 41)\1\ NV
N \ /
SN t-.a v?n h| +20% of the mean (applicable to
ANALYSIS DUPLICATE: /. ™™ g\"e to, £20% (app
A tratlgnswb tim the DL)
PROCEDURAL BLANK: . { <1 Mg or<5% of analyte

INSTRUMENT SENSITIVITY:.

S/N ratio 23:1-for 10 pg PCB 118.

o, \‘\

NN
INSTRUMENT LINEARI'FYi . \\\:

e N

Lméanty ls\detemlned by at least a 5-point calibration over the
foIIo\mng ranges With a relative standard deviation of the RRF's <
20% 0 1.ng/TL - 12 ng/TL

; SR

RELATIVE‘RES]?ONSE FA\c;EE ‘‘‘‘‘

\ \

RRF’ s“f(om scalibration standards must agree to +20% over a 12-
hour penoH RRF’s from opening/closing calibration standards must
be within £20% of the mean RRF’s from the initial calibration.

CHROMATO WQUALM U
Max Peal?Wndth \ AN \\

Res\ql u\on S \\‘*m_

N
PQB 209 peak must be symmetrical with negligible tailing. Peak

-\Ewidth should not exceed approximately 20 seconds.
/ Valley height <80% of smallest peak height of PCB 31/28 pair.

ANALYTEISURROGQtE
RATIOS: S \

Response must be within the calibrated range of the instrument.
Coders may use data from more than one chromatogram to get the
responses in the calibrated range.

'Recoveries quoted are guidelines only and vary according to matrix. Consult detailed method performance data available with method

documentation for specific critera.
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PCB/Pesticide
SPECIFICATION TABLE CL/06: Analysis of F1 PCB Congeners by GC/ECD Method
ACCEPTABLE DETECTION LIMITS* .
Ash ('\\ N
Sludge Tissue  xan feret\j;ial o
MATRIX--> Saoil Effluent | Water Foliage Pulp | Qil » EBN \B\Ign . | Acceptable Matrix Spike
Sediment T level s %Recovery

S S T S
Analyte: ng/g ngt | ngt | ngg |nggdngg| ngioel M I /
PCB 18 0.1 1.0 1.0 0.1 o1 o | Y
PCB 1517 0.1 1.0 1.0 04 Vo1 | 10 [~ e 50130
PCB 54 0.1 1.0 10 o1 Lot | o] 3 [ - §0-130
PCB 31 0.1 1.0 1.0 0d “ea a0 o1 R . 60-130
PCB 28 0.1 1.0 10 | 01> o1 | 100 O e N 60-130
PCB 52 0.1 1.0 10 [< oa~.] 81 [>q0 | <™ A 60-130
PCB 49 0.1 1.0 1.0 [~ 8. g 10l ] e 60-130
PCB 44 0.1 1.0 10 | oa~J o | To | a1 <t 70-130
PCB 40/103 0.1 1.0 10 | 01 et e | 1. <1 70-130
PCB 61/94/74 0.1 1.0 10| ot [eafo1on]™1 |« 70-130
PCB 66/80/95 0.1 1.0 10 041 KAENES <1 70-130
PCB 121 0.1 10 10 ot %01 | Ao v <1 70-130
PCB 56/60 0.1 9.0 | M0 B ook 0 10 [N 1 <1 70-130
PCB 90/101 04 o10 [etoL o Lo [ 10 1 <1 70-130
PCB 86/97 01/ | 0. [oto ] Soea | 0g T 1 <1 70-130
PCB 87 01 T NN NN I I 1 <1 70-130
PCB 77/54/110 Ao | S0 0] e o1, | 01 10 1 <1 70-130
PCB 151 oo o 18 [l o1 oA | 10 1 <1 70-130
PcB 135144 1. ot o100 | ea Moo | 10 1 <1 70-130
PcB1a9 | ot o> | o | o1 o | 10 | 4 <t 70-130
PCB 18- [~ 04 [™wg.0 ™10 [ 04 01 | 10 1 <1 70-130
PCB 143 S0 e 10 [ e 01 | 10 1 <1 70-130
PCBH4 o 0L ) 1.0 0 04 | 10 1 <1 70-130
PeB.132453 | o4 0] Tre] o4 01 | 10 1 <1 70-130
7 peB 105~ > 04 > o a0 0.1 01 | 10 1 <1 70-130
'\ PCB 141/17% R T 0.1 01 | 10 1 <1 70-130
PCB37 0,1 1.0 1.0 0.1 01 | 10 1 <1 70-130
PCE'138/158 <ol 10/ | 10 0.1 01 | 10 1 <1 70-130
PCB 120126 ™ | No > 10 1.0 0.1 01 | 10 1 <1 70-130
PCB 187/182/458. | ™04 ] 1.0 1.0 0.4 01 | 10 1 <1 70-130
PCB 183 01 | 10 1.0 0.1 01 | 10 1 <1 70-130
PCRB 128 01" 1.0 1.0 0.1 01 | 10 1 <1 70-130
PCB 185 0.1 1.0 1.0 0.1 01 | 10 1 <1 70-130
PCB 202/171/156 0.1 1.0 1.0 0.1 01 | 10 1 <1 70-130
PCB 173/201 0.1 1.0 1.0 0.1 01 | 10 1 <1 70-130
PCB 180 0.1 1.0 1.0 0.1 01 | 10 1 <1 70-130
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PCB/Pesticide
Specification Table CL/06 Contd./...
ACCEPTABLE DETECTION LIMITS*
h V4 \\
S::de Tissue ibm\ Crocedural Acceptable Matrix
MATRIX—> Sol Effluent | Water Foliage Pulp O|I — Cot BLank Spike
Sediments T A Levek %Recovery
Analyte: ng/g ngl | ngiL nglg | ng/g| %;%m e _\\ . \\\
PCB 191 0.1 1.0 1.0 04 | o4 e M b el T 7041307
PCB 170 0.1 1.0 1.0 01 4o g0 T 1 A w7030
PCRB 199 0.1 1.0 1.0 01/ |04 im0l 1o [ o« L TR0
PCB 203/196 0.1 1.0 10 04 o4 o | > b et ] 730
PCB 189 0.1 1.0 1.0 | Jor~L oA 10 1] e T 704130
PCB 208/195 0.1 1.0 1.0 | ot ot e [ [N 7030
PCB 207 0.1 10 | 107 ] veq Moy 10 1| e S 70-130
PCB 194 0.1 10 | Ao b0 Foa [0 | e [ < 70-130
PCB 205 0.1 10 1 10 D oot loaT 1o b 1 0 e 70-130
PCB 206 0.1 1040 10 ea ™l oxfao [ v T T« 70-130
Typical Sample Size: 10g 1L L hoAog N 1og | Teg[ el
Final Vol, TL 100 |7 100 “vwb"\ 100 A4 100 [~100 [~ 100
Authentic Spike { ng) 20 | 20 .20 Q'\.so “J 20 “"2q‘\ 20
</‘\‘ N \\\\ o \ \ \\" b
RN N
SURROGATE STANDARD \Q\‘“\\ ™. \\%RE VE RA\E
RECOVERIES: / / \ N %E
tetrachloro-m-xylene 4\0‘» 30
13012-PCB20:3M I N / AN 4&1150\\ /;

\
...

ANALYSIS DUPLICAFE"‘"\ -

bus\agre{to within ;20%\?me mean (applicable to concentrations >10 times the DL)

.. .
:\\ <1 ng. oi'<5% of.analyte valﬁe

PROCEDURAL BLANK\
””””” \
1NSTRUMEN’T SENSITMTY N SIN ratlo za\”rer\w pg PCB 118
N S o
INSTRUMEN‘F\LINEA\RHY \nqanty is determlned by at least a S5-point calibration over the following ranges with a relative
PN \\ standard deviation of the RRF's <20%, 0.02 ng/TL - 5.0 ng/TL.

RELATIVE RESPONS\E ?ACTOR .

",
N .
\ \\

5 -
kY
\

’ﬁ.

S
AN
AN

~,

CHROM\AEOG QuA TY

\“m..‘/

Resolutton
ANALYTEISURROGATERM’IOS

R[;F‘s froﬁ “galibration standards must agree to +20% over a 12-hour period.
F's fram’ opening/closing calibration standards must be within +20% of the mean RRF's
} fromty \t?e initial calibration.

i
7
~..PCB 209 peak must be symmetrical with negligible tailing. Peak width should not exceed

approximately 20 seconds.
Valley height <80% of smallest peak height of PCB 31/28 pair.

Response must be within the calibrated range of the instrument. Coders may use data from
more than one chromatogram to get the responses in the calibrated range.
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